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SUPPLY QFE
SM)PE DRAINAGE MSINS, 1921.

AUTHORIZATION ANB SCOPE OF WOBSTi

This volume is one of a series of 14 reports presenting' iresuli& of 
measurements of flow made on; streams in the United States during 
tjxe year ending September 30, 1921.

jrtie data presented in these reports were collected by the United 
States Geological Survey under the following authority contain^ in' 
the organic law (20 Stat. L., p. 394); ' '

Provided, That this officer [the Director] shall have the .direction of the Geolog 
ical Survey and the classification of public lands and examination' bf th<^ 
geological structure, mineral resources, and products of the national domain. '

The work was beguri in 1888 in cpnneqtion with special, studies 
relating to irrigation in the aricl -Wes.t. Since the fiscal y*ear endling 
June 30, 1895, sucessive sundry civil bills passed by Congress .have 
carried the following item and appropriations:, - ^ ,,,

1 $er gaging itae, sta-eams and deternaiBfaag ibhe water supply, of ;th^- yjE$»d 
States, and for the investigation of .underground currents and arterian weps^ 
and for the preparation of reports upon the best methods of utilizing the wafer 
resources.

; > Annual appropriations for the fiscal years ending Jwne 30,

...J-.-::----.---._.-......--. -.---_-... $12,50CLOO
1896......_...._-__._...___.___._.L_-.. ,_-_-----. 20-000.00 ->  
1897 to 1900, inclusive- _ ____________ ___ 50,000j0^nj; > 
1901 t0,19Q2jin01usive- __ ,._-.. .._ .. -..--. ^ 100,000.fiiaj-  ;
19p3toi9Q6,inclusive-___---.__ _ ...... ___ .  20p,000,:00
1907-  - _ --_-_-_,------_-..-.--_-_   ..'...'., 150,OXK).00
1908 to 1910, inclusive--------.--------.   ------- 100^000.60 |; *
1911 to 1917, inclusive-_---_-:-.l.:.-.--- -._-!-: ISQiQQQM > in t

1919...   -u------ -------_--- ___ .j... ...*w*4, 14^244. 10,
1920-    . -,--_--_,_.----.-_--..-. .'.  ....,,..* 175,000,00
1921_   .._--_.. .._ _  --.._----_--_- ...L'.l.l... 180,60Q.OO
1922._.  __:.___.___ _ -._.'__ ............l..L'J.. ISO ; 000. 00 :

In the execution of the work many private and {State
, cooperated, either by furnishing data or,by assisting in 

da,ta. : Acknowledgments, for cooperation of the firsti Jdyptq ajr% 
in connection with the description of each s.tatiop affepted; 
tion of the second kind is acknowledged on page,9n ,, ,, ,

stream flow l|iave been made at about, 5,^00 
States and ^afeo at many, points in
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miscellaneous (}iN^|ikr^^ijii$a^i^e]^ejloi^sx^|rd ti^fijJej&lb 0t$>er points. Itt" 
connection with this work data were also collected in regard to pre 
cipitation, evaporation, storage Treservoirs, river profiles, and water 
power in nfoa&v (Sections -ftfitho t^oiin-tr-y attd) Wffll &*5MMieraJpfcilable in 
water^sujpiply, $&l>ers, frctmtime, to time.

w.-ni',' -,v^f.\^ I>;toNITIGW

f</Tj5ie volume of water flowing |n a _ stream  . 
charge"  is expressed in various terms, each of wijich /bias tejs

«x!  |pj!^'* Ul' : ; * r I,-.-- .i : -,  .;,' ;_ if<fi!'j,- ' '. i. " ;- '-i, '')'' :.;*^. ..'.-:''. ;/ U fl >    i.^iiJ/Si
associated with a certain class of work. These terms may be mvid'  t * - *. <" i f ! '* j ' "^ ** ' ' f * i» - ' ' ! -,*1 '   i i i ' j j **"} -i ? O
into two groups   (1) those that represent a rate of flow, as secon 
feipi/.'' gallons per minute, inin'ei's' Inches, land : ' 
feet e.uaniiley ami, ||
of water, as run-off in inches, acre-^feet, and mllions of cubic 

fie|' 'principal1 terms, use^^in'tltiC^^pes dt* re'jmfts are'
second-feet per squjare inile?( run-off inlibches', ,an<dr:

Second-feet" is an aDDreviatioii for' "cubic ieet 
A s^ebnd-ifdot is the Yate of dtafeiag&''4$f wa 
offescta^ular cros^ section 1 fo^t^idc! and 1 
velocity '6f i foot per second, ft is generiallv u'

*s -T O i/

unit from which others are computed.
"Seceffld^fefeft per square mile-\isvthe

of wa^r J|gwing per second from each square mile of area, 
on thewassumption that the run-off is distributed uniformly {

area.

withsurface. It is used for comparing, in 
rainfall; /ffjjiqk is usually expressed in inche§fc nih .7h A <

An tV'at»8-fodt/' equivalent to 43,560 cubic feet, is the
required to eoVer an acre to-the depth of 1 foot. The term^M coinili
monlyj^sl^itf connection with storage for irrigation. °^ \;_\ it : S3

The^|i>ifo^|9g terms not in common use are here definedC^J ;Sg
"Stage-discharge relation;" an abbreviation for the term

of^agfe^hel^tlidffis^fcai4^:"1 .' !! ' : ; ; ; ' : /  "; h > ' ;  -:: "-*-^-V

>- nw^dtorol} - !& 'term u^ed to ̂ eMgnat^' the sedtioil or'^elio
ldteto? biei^ ; yie^ ̂ ^^
a*tjttfe gage! s; It; bh6uld be noted that the' cbiittol maty' notf'lb^ ffiiS^ftf 
section or sections' -at" all staged  '"' ' ' '' }i/' ' ; ;- '"*'

contrftl.
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A. PRICE CURRENT METERS.

B. TYPICAL GAGING STATION.
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.

January in, most parts of the 'Unrtecl §tate^ nXtJ,c^ of Ih'e 
in me preceding three months is stored as!grbiin!<l waiter, iii th,e f brin 
olf'show or ice/ br in/ponds, lakes, and ^ampsj and 'thi^ Stored water: 
passes off in the streams during the spring'Brea^-up., At the ^nditffl

r, on the other hand, the! 'only stored water available, for 
possibly' a small quantity in tne ground; therefore the

r' tiie year beginning October 1 is practically all derive/:!" 
from precipitatibEi within that year. ,' '""".* s-

The base data ̂ coiilected at gaging stations qonsists of records of 
silage, measurements of discharge, and general information; use'd to1 
s^tjtfll^ment the gage heights and dlych'a'^0 ! m^sHirbments^ in deter 
mining the daily flow. The records of sta^e"are' obtained either 1

gage p
gives a continuous record of the fluctuations. Measurements of dis- 
cfEatge'are mftde'witH? a, current meter. ! (Se^ Hk I, II.) The 'general 

are outlined in standard textbboKs bii the ineasurfement of-

From the discharge measurements rating tables are prepared that 
$Hr6 'tne; dis^Mrge for any stage, and these fating tablfes, when applied 
t6M1;he gage heiglits, give the discharge froMwmch tile daily, iiibnthly^ 
^iil yearly mean discharge is determined'. s ; 

The data presented for each gaging station in the area covered bj^ 
tHs^ report comprise a description of thd, station, a ta^ife 'giving results 
of discharge measurements, a table showing this i daily dischargee, : ffi 

; and a table of monthly and y early* discharge and run-cliff- 
e data are insufficient to determine the (daily di

daily gage heights and results of discharge 
s are published. ; . : '" ! ' !  ' "- 

e' 1 Description of the station gives, in atiditibii to s
itig loca^ioii and equipment, infbrniaition iii' regard W aM^ bon- 

Hns that niay alfect the constancy of ffie stage-disit&r^ 
dbvering ? such subjects as the occurrence' bf ice, the Use of

at 'the gage,' airtificial regulation, m^aiimum and ' minmium' 
recorded1 stages, and the accuracy of the recbrils.''' !! '' ? ! 

e'. taWe' of dally "discharge g^ves, in generaij;' thLe" xliscliatge^iii' 
corresponding to the mean'ot the gagb heights tekd 
atipris bri streams subject tb sudd^Q di

obtained ff 6m tM'failfit ta
gage-height,may not -be.the true- meam dkdiai^ftiloF thte day. 

ff sttch station^ are' equipped with'water^tage recorders
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daily discharge may be obtained -by' Averaging discharge at regular 
intervals during the day or by using the discharge integrator, , an 
instrument operating on the principle of the planjmeter and contain 
ing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height waa 
highest. As the gage height is the mean for the day it does not 
indicate correctly the stage when the water surface was at crest 
height and the corresponding discharge was consequently larger than 
given in the maximum column. Likewise, in the column headed 
"Minimum" the quantity given is the mean flow for the day when 
the mean gage height was lowest. The column headed "Mean " is the 
average flow in cubic feet for each second during the month. On this 
average flow, computations recorded in the remaining columns, which 
are defined on pages 4 and 5, are based.

ACCURACY OP FIELD DATA AND COMPETED

The accuracy of stream-flow data depends primarily (1) on ,,the 
permanence of the stage-discharge relation and (2) on the accuracy of 
observation of stage, measurements of flow, and interpretation ojt 
records. , f ,, r _

A paragraph in the description of the station or footnotes added to 
the tables gives information regarding (1) the permanence of the 
stage-discharge relation, (2) precision with which the discharge rating 
curve is defined, (3) refinement of gage readings, (4) frequency of 
gage readings, and (5) methods of applying daily gage heights to the 
rating table to obtain the daily discharge. V

For the rating tables "well defined" indicates, in general, that the 
rating is probably accurate within 5 per cent; "fairly well define^," 
within 10 per cent; "poorly defined," within 15 to 25 per <Qent. 
These notes are very general and are based on the plotting of tiie 
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu 
racy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches 
may be subject to gross erjors caused by the inclusion of large non- 
contributing districts in the measured drainage area, by lack of 
information concerning water diverted for irrigation or other useiv 
or by inability to interpret the effect of artificial regulation of, the 
flow of the river above the station- "Second-feet per square mile" 
and "run-off, in inches" are therefore not computed if such 
errors appear probable. The computations are also omitted fof 
stations on streams draining areas in which the annual rainfall is less

» For a more detailed discussion of the accuracy oi stream-flow data see Qrover, N. 0. , and Hoy t, J. &} - 
'Accuracy of strekm-flow data: U. S. Geol. Survey Water Supply 5 Paj!et 400,,pp. 53-59, 1916. , , >f ~fy



than 20 inches. All figures representing " second-rfeet per> aqpiare 
mile" and "run-off in inches" previously published %y^tlie 
should be u§ed wjth caution because of possible in^rent ̂ SiMiiWlkn 
sources of error. . HI r 1;

Many gfcging stations on streams in .the irrigated sections of the 
United States are located above most of the divenaionsifeotn those 
streams, and the discharge recorded does not show the water supply 
available for further development, as prior appropriations below the 
stations must,first be satisfied. To give; an idea of the amount ofi 
prior appropriations, a paragraph on diversions is.pj?esented in each 
station description. Where values are given thesei-can not be con 
sidered exact, hut as being the best information, available.

The table of monthly discharge gives only a general-idea of the 
flow at the station and should not be used for other than preliminary 
estimates; the tables of daily discharge allow more detailed studies 
of the variation in flow. It should be borne in mind, however, that 
the observations in each succeeding year may be expected to throw 
new light on data previously published.

PUBLICATIONS.

Investigation of water resources by the United States Geological 
Survey has consisted in large part of measurements 6f the volume of 
flow of streams and studie's of the conditions affecting that flow, but 
It has comprised also investigation of such closely allied subjects as 
irrigation, water storage, water powers, ground waters, and quality of 
"waters. Most of the results of these investigations -have beeti pub 
lished in the series of water-supply papers, but some have appeared in 
the monographs, bulletins, professional papers, and annual reports.

The results of stream-flow measurements are now published an 
nually in 12 parts, each part covering an area whose boundaries 
coincide with natural drainage features as indicated below:
Part I. North Atlantic slope basins.

II. South Atlantic slope and eastern Gulf of Mexico basins. 
IH. Ohio Rive* basin. ';'    
IV. St. Lawrence River basin. , » . </   

V. Upper Mississippi River and Hudson Bay basins. .. ,
VI. Missouri River basin. ,

VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins. ' * 

IX. Colorado River basin. ^     ';  ''-; ." '
X. Great Basin.

XI. Pacific, slope basins in California. 
XII. North Pacific slope basins, in three parts:

A. Pacific slope basins in Washington and upper Columbia River basin. 
B. Snake River basin. v 
C. Lower Columbia River basin and Pacific slope basins in Oregon.



SURFACE WAT3E& S#HMiY,! 1921, PART I.

Geological' StrVey ; cohibatQing iidata; iii regard: W tHe-Water 'i 
of the -United5 States lm&y be obtained or tx>nsuited fc

1. Copies may be obtained free of charge by apf$yih|f > t&--'l 
Director of the Geological Survey, Washington/ D.! O, L'51&fe edition 
printed for1 free'distribution 1 is, however^femalLand is

2. Copied may be purchased ;at nominal cost-frota 
tendent of Documents/; Government 'Printing 'OmWey 
ID. C.j who will, on appiidation, furnish1 lists giving ^jr-iees^ 5

3. Sets of»the* reports may be consulted in th#- libraries' : df t?Me! ! 1 
principal cities of the United'States.   ' ,.u>u,<r>«.-..<»  <,:>{\v.>*

4. Complete^ (sets are available for 'consultation in f tfk;e local tiffi^- 
of the watar-resourees b^an-ch of the ^Geological1 Survey.' a&'ifollo^sh

i'-., Boston, ^ffiusg., 2'500 Customhouse. vM ' '' '^' ; ' "/ <:J '"'''"'' '* '"'' li 
E   Altmny^N;.' Y.;, T04 Journal Bffildirigl : ' ? ' - ; J :i ' ! '-"- '    >> '''- ! ': '> 

Trenton, N, J.y: State House. > : ; .-- - ;'>''  '" '^nnrtn/ "::5 '»o 
-,,, : ' Asheville, N-C., 6'Gkwffnment-St.i;.   .  . -  .-  <i ?  ,.ii»!.ti» ;'!'v>J«, .' >.;I j 

Chattanooga, Tenn., 37 Mun\cipalBuUding. , ,,, ; , , (,.|. , ;i , j ? ),,.! -, ;i 
Columbus, Ohio, Brown Hall, Ohio State University. 
Chicago, 111., 1404 Kimbali ^uildpg^., ,, t , 
Madison, Wis., care of Kailroad Commission of Wisconsin. 

' AB^S, I©wa,Hifeh^aysCoiamissIoii Building. ; , ';  ';. !i i.,; . . '   jv.d

Topeka, Kans., 23 Federal ,E(uilding. - , , ^ v 
Helena, Motit., 5^ Montana National Bank Building."'

" : Denver, : Golo., 403 Po^t Office ! Builditig. ' >.'  :  *<]    :  
Salt Lake City, Uteh,-313 Fed^-al-Building. >, .   >>     «. <i 

', *:: Idaho Fall,; Idaho,; 22$'Federal Building, t:; : i ;: . ' s w 
..  -.. Boise, Idahq* 615 ,|dahp.' Building. , ,, , . ; , <;, \,, t ,\s,\i 

Tacoma,, Wash., 406 Federal Building. , ; fs 
" ,Portland,' Oreg./606 Pdst'bMce B'tiilxiingl '" '' '" J , ; ', j 
' iv San: Francisco, Calif!, 3^g Gustbmhbuse. '' ' ii--;j- s 

^--Lbs Angeles, Calif i, 800 Federial Building: * ^ ;   * i.'.T ,-M >-iw 
Tucson, Ariz.I,,21O Agricultural Buildimg^Uwi^rsitysof«Aryons. rrH^hi*v> 
Austin, Tex., State Capitol. , , v| 
Honolulu, Hawaii, 25 Capitol Building. '",." .' '

A list of the Geological Survey's publications may be:obtainefilby 
applying to the Director, United States Greol6gicalJ Survey,-''Washing ton, D. c.  ' >;v; '- r: r ' : ' : ; "' ';!;"' ; i .; l / ii ' i ;^,l ;',

Stream-flow records have been obtained at about 5,1200,-,po,m^ in 
the United States, and the data obtained have, .been* published instljn 
reports tabulated below: . * ; > ;



e United rS^es Geological Survey. 

JfA=«Annual Report; B=Bulletin; W Water-Supply .Pfljpfer,^ §'V

Report. Character of data.

10thA,pt.2......... Des«^ptiveinfomiatlc(ntHUy......,..^^^i,::.;i................. ^
llthA,pt.2......... ^MdnthV^d^chargeafiddescriptiveinformat^n..............!^.... 1884 to. Sept.

12t£A, pt. 2........ ;....do.....................................................^.... 18844oJune30,
1881. 

13th A, pt. 3........ IMean discharge insecond-feet..................................... 1884 to Dec. 31,  ,- - : -rr^*-... -.-.. -. - .-.,..., , ., 1892.
14th, A, pt. 2...,....- MonthlySJkSikge Ctefl^tiine records, 1871 to 1893)...,._.. L..... 1888 to Dec. 31,

 -,     -  ' . "' '.. ^ "' " 1893. 
B 131................ Descriptions, measurements, gage heights, and ratings,.-,-.......... 1893 and 1894.
lethtA, pt. 2........ Descriptive information only..........................l...».i.S...
B 145- ..........*.... Descriptions, measurements, gage heights, ratings, and monthly 1895.

'. discharge (also-many data covering earlier years). 
............ Gag8tel^s-(slaogagehsiMitsforearlier"yeat3>.::......., e ;.;:;.,,- 1896.
t. 4........ Descriptions, measurements, ratings, and monthly discharge ($so; 1895 and 1896,

   .v similar data for some earlier years). ~ e. x " 
.;..../..... Descriptions, measurements; and gage heights, eastern United 1897. >

   States,, eastern Mississippi River, and Missouri" River above 
'--, jtHfcttflavwith Kansas. ' '' '-'. ':= 

............ ^Description, measurements, and gage heights, western Mississippi 1897. , :
' RiverbelowjunctionoiMiss9uriandP£tte,andwesternUnited 

. .. -.; States. , 
t. 4...: >... ^Descriptions, measurements, ratings, and monthly discharge (also 1897.

' some long-tims records). 
.;.......... Measurements/ratings, and gage heights, eastern United States, 1898.

  --.'.-,'  eastern Mississippi River, tod Missouri River. - 
WS................ Measurements, ratings, and gage heights, Arkansas Rivei? and 1898. -

.-.- " ,  western United Stales.
30th A, Bt. 4..... ̂ .. MontMy discharge (also tor many ftarlier^eaesl.,!.................. 1898.
~ "" TO. A........ Descrip'ttbns} meftsur»ttu6trits, gage heights, aM'ratlngs.. -.. j. :f .... 1899.

fe4.,....,.. Monthly discharge.........................:.....:.........;:.,... 1899. ~
yL.......... Descriptions, measurements, gage heights, and ratings.........:... 1900. ,  
;4.......... Monthly discharge..........................................;;.;., 1900.
............. Descriptions, measurements, gage heights, and ratings............. 1901.
-l-._... :.:-. Monthly discharge...............,;...:............................ 1901.

... - -..:.;.. Complete^ata...............;...i...^.....^...............^..... 1902.w 97 itf 100........:,.....do.... .....................,...«..*.i:,:........ ........Ji:...^ 1903.
W 124 to 135 .....I .....do..................................,.,.;................,...., 1904.
Wl«6to 178......... .....do.........................,..................................; 1905.
W201 to214......... .....do......................................;.....;................ 1906.
W2414a252..--...::,..,. do............................................................. 1907-8.
W26116272........i ...;.do...................................:...,'^,.................. 1909.
W 28110292......... ....'.do.................................:........*........... ;-,... 1910.
W3Gl,H(>m.~...... .....<lo......................................^...............f.,,:.. 1911. ' ,

W36rto362!!!!!;!;!]!!!!do!!!!!!!J;;!;!";!!!!!!";!!!"!!"X!!!!!!!!!"!"!!"!!!I"!:! 1913! r
W381t6394......... .....Ao..........................................^..^....^........ 1914.
W4QU0414......... .....do............................................................ 1915. ,.
W 481;to 444.-,....,. .....do.. ..............:.................^.................^....... 1916.
W 4511£ 464......... .....do...................................................;..-.... . 1917. ^
W471to484......... .....do............................................................. 1918.
W69ttb 514......... .....do............................................................. 1919-20.
W 821 to534......... .....do............................................................. 1921. <l

Year.

The records at. the most of the stations discussed in these reports 
extend over a series of years, and miscellaneous measurements at 
maay :p0ints other than regular gaging stations have been made 
each year. An index of the reports containing records obtained 
prior to 1904 has been published in Water-Supply Paper 119. \

The following table gives, by years and drainage basins, the nunj- 
bers of the papers ori surface-water supply published from 1899 to 
1921^ The data for any particular station will be found in the 
reports covering the. years durmg which the station was maintained. 
Fol* example; data for Machias Eiver at WMtneyville, Maine, 1903 to 
J921, are published in Water-Supply Papers 97, IMj 165, 201, 241, 
.^   gSly 301, 321, 351, 38.1, 401, 431, 451, 471, 501, and 521, which 
contain records for the New England streams from 1903 to 1921. 
^Results of miscellaneous measurements are published by drainage 
basins.
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>"' '.     =-.' >r.        COOPERATION-.- , , ; - o -- i.

The^ydrometric work In Maine was carried1 on in cooperation with 
the Maine Water Power Commission, Edward P. Ricker, chairman, 
and George C. Danforth, chief engineer.

; The wbi-k'in. New Hampshire was done in cooperation with "the 
commission on water conservation arid water power and the? public 
service commission.

Hie work in Vermont was carried1 on in cooperatiori with the State, 
Herbert M. Mclntosh, State engineer.

I'he work in Massachusetts was (iarried on in cooperation with the 
dejiiartment of public works, division of waterways and public lands, 
John N. Cole, cdmmissibner, Richard K. Hal&, associate commissioner 
(Waterways), and Frank W. Hodgdon, chief «ng*ineer (waterways).

The work in Connecticut until June 30, 1921, was carried on in co- 
dperation with the bureau of sanitary engineering of the State depart 
ment of health, J. Frederick Jackson, director and chief engineer.;

The work in New York has been conducted imder cooperative 
agreements with the office of State engineer arid surveyor, Ffrank M. 
Williams, State engineer and surveyor, and since'July lj 1911, with 

~ibhe division of waters df the State Conservation 'Commission, George 
D. Pratt, commissioner, until May 1, 1921, arid Ellis J. Staley com 
missioner after that ; date.

The work in New Jersey was carried on in cooperation with the 
State Department of Conservation and Development, Dr. H. B. 
Kummel, director, and H. T. C^itcliloWj hydraulic engineer.

The work in Pennsylvania uritll Juw;30, 1921, was carried on in 
cooperation with the Water Supply'Commission of Pennsylvania, 
l!horiias J. Lynch, secretary, and Chas^E. Ryder, chief engineer.

Financial assistance has been rendered by the Orono Pulp & "Paper 
Co., the New England Power Co., the Turners Falls Power & Electric 
.Co., the Connecticut Valley Lumber Co., the Holyoke Water Power 

, Co.j the International Paper Co., ;the Eastern Connecticut Power Co., 
vthe: Suncook Mills, the Keene Gas :& Electric Co., the Profile Falls 
Power Co., the N«w York, New Haven & Hartford Railroad, the 
Adirondack Power & Light Corporation; the Indian River Co., 
West Virginia Pulp & Paper Co., Cohoes Power & Light Corporation, 
Utica Gas & Electric Co., Lamoka Electric Power Co., Warren Man 
ufacturing Co., Tavlor-^iyiiartQn Iron & Steel Co., city of Morris- 
town, N. J. (William H. Frapwell, commissioner of streets and 
Sewers),. M. Q. Lsighton, the J, G.-White Engineering Corporation, 

: and the Spottsylvania Power Co.   ,; V F  

DIVISION OF WORK.

The data, for stations in New England were collected and' prepared 
Jor publication,unde^ the direction of C. H. Pierce, district engineer. 
M. R. Staokpole, assistant engineer,, had immediate supervision of
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work in Maine, with headtjttttltei& fcti ^the Joffice of the Maine Water 
,Power,CommissiQi|.,f, jphe ^other assistants in;New.]^ag)La^4.w«^,^. L- 
Lamsonj.W. JB, ; Af mstrong, LiUiau H. McCajptjhy,, .ap/d ,,]E4.;; p. .$.
Dornback.  .!,-,-. - .- -.     - ";<."^.,n ; ->^-;^ H ? Uu; 
, pDa^aj/foff :§ta%a§,in;N^w York w.ere copiep%4 
publication under .the $recti,on of C. CL Cpyer,tr 
assisted by A. W. Harrington, Otto Lauterhahn, .1$. If, 
Hpiee, S. M, Qwrj$ty^i B. ]Ut»«ipureux, Augusta Tsekumiy (1a,nd
I. Gould. : i .{iJl, " ..-;." ,t,... r-t! >;/
, Data for stations in PiennsjlvAnia weye collected? an4 
publication ttn,4er the.-djrectiop.of O. W. JIartw^ 
who WAS jassist^d by enginfers,iof tfce State Wjafcer Supply .C^ 
as follows; R. H. Hpsmer, R. J, Perris, H? rL.,Landi^ J. Mf, 
H, J. Mclntyre, and B. J. Lichty. : , ,..-, \... : ,

Data, for stations in New, Jersey were collected, and 
publication junder direction of O. W, Haxtwell^ district 
assi$ t^d by Otto.Lauterhahi; and.Mrs. A. Harrison, , ,

Data for> stations ift .Maryjand. and Virginia were collected aja$ 
par.ed for publication' under the direction of A. JEJ. Hp^tfon 
Sktevens, district engineers, assisted by J. J. Pirzulai^is,, J 
w;ood, and J. 3- 3. Jo,nes. ,,, i- t , J . ,,

The manuscript was assembled and reviewed by V. JB. 
J. S. S. Jones, a,nd B. J. Peterson. , = ; ;

KECO'ilDS.

, ",'' , ; ST. JOHN BIVEB '' 

; ST. ^OSH RIVEB AT5 liTA

LOCATION.^  At; internatioaal; bridge aj .Van Buren, Ar0ostook< 
above Grand Falls.

DRAINAGE AREA.   8,270, square miles.
RECORDS AVAILABLE.  May 4, 1908, to September 30, 1921.
GAGE.  Gage used since May 6, 1912, painted vertically on second pier from

Bufen end of bridge; zero of gage, 407.69 feet above sea level. From 1908 &> 
1911 stage was read on a vertical rod attached to pier of sawdust carrier 1 6f 
Hammond's mill, afeout^ 700 feet below international bridge, but as pdtb- 
lished readings are reduced to the datum of bridge gage;. Gage read by 
W. IJ.Scott ".'/'.   , ;

DISCHARGE MEASUREMENTS.   Made from international bridge.
CHANNEL AND CONTROL.   Control practically permanent. Banks high, rocky, 

cleared and not subject to overflow except at very high stages. '
EXTREMES OF DISCHARGE.   Maximum stage recorded during year, 22.3 fee! at 

8 a. m. .Acpril 30 (discharge, 89,400 second-feet) ; a stage of 25.3 feet oce»rr«d 
March 31, but the stage-discharge relation was affected by ice at the time; 
minimum stage recorded, 1.5 feet at 7 a. m. July 9 (discharge, 1,890 second-
feet.) - f 'i ' I' '' :' f '"  <: '  '  . \(  

1908-1921: Maximum discharge recorded, 121,000 second-feet May 13,
1909. and May 3-4, 1911; minimum open-water discharge, 1,250 second-feet 
October 3, 1910; discharge estimated at 875 seeon'd-feet December 19^22,
1910. stage-discharge relation affected by ice at the time.



ST. %OH1^ BlfEft'' ii
I6^J  Staie-dige&aVge relation seriously .aife&jjed by ice, u'sually

to April. 
KEGTJLATION.   The little storage which is used f&t log driving probably does not

materially affect the flow.
ACCURACY.   Stage-dfischar ge f elatioh practically permanent except when aflFected
n , ;sr>by.',4c«. Eating curve well defined. CJage read to half -tenths once daily.

"''toaily discharge ascertained by applying rating table to daily gage height
with corrections for effect of ice during winter. Records good.

discharge measurements of St. John River at Van Buren, Maimt during,
ending Sept. SO, 1921.

.'! , [Made by Ml R. Stackpole.]

!': : ,-' !:!i ' Date. ' - "    -     

Jan. 9 ...............................................................................
Feb. 6........... >... . ft.'........:.:................................. ..:.....,.....
Mar. 8... ... ....

-

a,: .
Feet. 
"7.15
»S.«5'
"5.20

,    ,.-,i>j!.i:i.

,,;  '-.i!4
;.'-.JH*ij/ 

charge^

 ^«:ift^
,,5,110

"   3 760
2J89Q

Stage-discharge relation affected- bpr<ie$.

Daily discharge, i\ ,J0hft±8&eP<: 
ending Sept. 30, 1921

'-Maine, for the year

Day! Oct. Nov. Dec. Jan. Eeb. Mar. Apr. May.. ;., .Sept.

14.

17.

24.
25.

10.600 
38,200;

41,000

 24' 400 
,21,300

19,800 
17,900 
1ft 500 
18L200 
14^500

,
10,800 
10.30Q

21.........
22.........

9,500
12,200

12,200
13,900

'is/soo
13,SOO 
1%SOO 
M600

15,400 
l^SOD

'

18 < 200 
41,600,

wj
14^800

14,200 
14,200 
13L900 
I?, 300 
12; 800

10,600
9,240

8,200
8,000
*j OW '

7,400
1, WO

4,900 
 5069 
5,600
s'eeo
5,400

8, #00
8; 200

8,000 
7,800 
7^800, 
7600 
 7)400
7,400; 
7,200

5,200 
5,000 
4 700 
4600 

-4' 600

4,600 
4 700 
,4,70Q 
4.600-

6,800 
6,600 
'6/188--
5,800
5,600

sjaoo'
5,000 
3,000 
4,70ft 
4,700

4,500
4,500

4,300
4,300

4,200

3,' 700 
3900

3,700, 8,700' 

,3,700, 
3,700' 
)3,fOO

3,400
3,400
3,300
3
3,200

kioo
3,0<» 
.2,900

 2,7°°.

2,400
2,400

2,300

2,300
2 408

,3.400

,?8PO 
2 900

3,100
3,300
3,800

sob 8S»

6,600 
:«,S0§
.$, 800

13; m 
igi.m
23^008 
.37, Qw

,66'ooa,
68^000

eiooo
58 000= 
54iQOO 
ifOOO
42j000;

8I,6«6 
72,600r ' r

8,980 2,200

35,000
'3o;ooo

,31,000

35,000
35080
mm
37,700 
39^*00

44,000 
55-000 
6T400

43,

psj

25,100
23,300
22,209
 22, 900 ! 
22.6(K> 
20,800 '-

8,320-: 

7,738!, 7,.ooo;
6/520 ! 
5,;820, 
5,590

, 3,060

, 
5,590 3440 

^6401

4ll 
1840
*V!**»A

.000
-14,800
12,800' 4.920

72,'6<X) 
73 «W 
,77,.400 Sl'otO 1

89,400

17,200
ff-,.,1
3,640
8/440
3,440.
3'j«0

9,500

4,050

'I 

3,640

PJ

,360 *

2,040

2,040
2,040

2,700

3,4« 
4 260 
3,840 
3,640 

, 3,440

, 2,880

4,700 
.,:;<! 

, 4,260 
' 5,360 
, 5 140 
' 4,700

4'flgO

'atf6cteS by ice N"ov. 26*tis'Apr: 12; discf&rg^dewrHaneU-fKftn gage 
{pc£Cect of ice by means^of tpilEie^scharge measurements fcjKj rfeodfd?itt Qr^Rii^ails.
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Monthly discharge of St. John River a< Van Bur en, Maine, for, the yew ending
' ' ' l Sept. 30, 19$L

,    : - s ;   [Drainage area, 8,270 square miles.] <   <;"< -;i;

;'- : ; : ,' ' ';';/ Strath. ^ ; ''

November....................................
December .....................................

February ......................................
March... ......................................
April......... .................................
May...........................................
June..... - ,.-
July...................................... ....
August ........................................

The year................................

Discharge ia second-feet. ; 

Maximum.

87,200' 
18200, 
8,600 
5,600 
3,700 

68,000 
89,400 
88,200 
8,980 
5,140 

18,200 
5,360

80,400

Minimum.

    9,240 
6,200 
4,700 
3,700 
2,300 
2,300 

29,000 
9.500 
3,440 
1 890 
2,040 
2' 040

1,890

Mean. 1 '

21.400 
11,600 
6,910 
4,720 
3,100 

12,700 
52,700 
30,100 
5,830 
3,310 
6,570 
3,510

13, 600;

, Per 
square 
mile. -i

2.58 
1.40 
.836 
.571 
.375 

1.54 
6.37 
3.64 
.705 
.400 
.794 
.424

1.64

' J   >;

Riin-ofE ID 
inches.

" . :  "-% » 
1.56 
.96 
.66 
.3» 

 1.7$ 
7.11 
4.20 

.TO 

.46 

.92 

.47

: 2&2»

ST. CBOIX BIVEB BASIN. 

* STv CEOIX RIVER NBAB, BAJLEYVXLLE, MAINE; > < «

LOCATION. A short distance below power house of St. Croix Paper Co. at 
Grand Falls, Baileyville Township, 3J miles east of Baileyville station of 
Maine Central Railroad, Washington County.

DRAINAGE AREA. 1,320 square miles.
RECORDS AVAILABLE. November 25, 1919, io September 30, 1921.
 fAGE.f--Friea water-stage recorder on right bank,referenced,to gage datum by

1 a hook gage inside well; an inclined staff is used for auxiliary readings. 
Recorder inspected by employee of the St. Croix Paper Co.

DISCHARGE MEASUREMENTS. Made from cable 300 feet belo;w gage.
CHANNEL AND CONTROL.' Bed covered with gravel and boulder's; control for 

low and medium stages formed by series of riffles near gage; control for high 
stiiges not clearly defined.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage 
recorder, 5.61 feet at 8 p. m. March 29 (dischargej 7,360 second-feet); mini 
mum stage recorded, 1.35 feet at 6 a. m. September 5 (discharge from 
extension of rating curve, 325 second-feet). ....'... 

.! 1919-4921: Maximum stage recorded,; 8.74 feet at noon April 15, 1920 
(discharge from extension of rating curve, 13,900 second-feet); minimum 
stage recorded, that of September 5, 1921.   (

ICE. &iver *remains open throughout wmter; stage-discharge relation profe^ 
ably not affected by i^se or by logs; 'r

REGULATION. About 30 billion cubic feet of storage has been developed in 
lakes and ponds above the station. Variations in use of water at power 

' plant a short distance above gage cause some fluctuations in stage.
AccuRAeY.-7-Stage-discharge relation apparently permanent. Rating curve 

fairly well \deflned between 1,000 and 10,000 second-feet. Operation of 
water-stage recorder satisfactory except for short periods as indicated in 
footnote to da.ily'-discharge table. Daily discharge, October 1 to March 
31, ascertained by application of rating table to mean daily gage* height as 
determined by inspection of recorder sheets; April 1 to September 3Q, by 
use of discharge integrator. Records good.
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<»/ St. Croiy River near Baikyville^ Maine, diufiitff * 
year ending Sept<$&, 1921.

[Made by M. B, Stackpole.]

Date.

Apr. 19....... ...... ...... ....... ........ ..................................... ..'...

Gage 
height.

Feet. 
3.79
2.52

Dis 
charge.

Sec.-ft. 
3,800
1,760

Daily discharge, in second-feet, of St. Croix River near Baileyville, Maine,- for the 
( '"  year ending Sept. 30, 1921. ' ^

v . Day.

:il............~
<!*.. ............
»...*. ..-,......

i 4.  ;..... .......
5..............

6;.........;..,
7..............
8..............

10..............

11..............
12..............
13..............
14.....:....;...
15..............

16..............
17..............
18..............
19;.,,....*.....»:.!.. .........
21.,,,... ....:..
22..'.:..........
2i' r
25..............

26...........:L.
27. P ..... .......
38.'.......;....
29.............. 
30..............si..:...........

Oct.

2,580
4,340
5,200
5.390
4,440

3 4Rfi

2,920
2,740
2,580
2,180

2,420
2,180
2,100
1,990
3,000

1,690
1.470
1,990
2,100
1,810

1,800
1,760
1,700
1,500
2 nnn

2,100
;2,100
2,000
1,980 
2,180
2,000

NOV.

2,340
2,100
2,180
2,180
2,260

2,200
2,000
2,400
2 firm
2,900

3,000
3,000
2 Q9fl

2,100
2,740

2/580
1,930
1,900
1,780,
1,700

1,250
1 400
i'ufl
1,240
1,360

1,340
1,300-
i 1 w>
1,610 
1,520

Dec.

1,400
1,360
1,340
1,330
1,330

I -Jfl/V

1,810
2,100
2,280
2,360

,2, ,420
2,000
2,420
2,500
3,000

3,610
4.060
4* 540
3,790
3,700

3,340
2 O9ft

2,830
2,340
1,870

1,870
2,180
2,260
2,100 
i oon
1,900

Jan.

1,870
1,480
1,860
1,980
1,900

1 RAA

1,840
1,800
1,500
1,«00

1,600
1,600
1,510
1,610
1,690

1,510
2 -ton

2,100
2,260
2 RAA

2,260
2,180
1,800
2,180
2,020

2,000
i &tn
1,840
1,780 
1,370
1,550

Feb.

1,430
1/370
1,410
1,«400
1,440

1,230
t 7^n
1,580
1,650

 '1,810

1 VSft

1,710
1,370
1,650
1,500

1,580
i ^p»n
1,550
1,570
1,160

1,700
1 600
1^650
1,620
1,600

1,650
1,230
1 400

Mar.

1,480
1,510
1,850
2 9flO

2,100

1,870
'2,500
2,260
2,500
3,340

3 7flfl

3,880
4,200
4,500
4^700

4,720
4,630
4,440
3,520
2,830

3,430
3,700

,Q can
'4,060
4,160

4,920
5,010
6,540
7,140
6 QA{\

 5;580 !

Apr.

5,800
6,200
6,200
ft, 300
5,400

4 J2flft

3,700
3,350
2,650
2,900

4 ' IflA

4.150
3 QCA

3,300
3,350

a, 350
3 nK(\

3,850
3,850
3 WW

3,550
3,300
3,150
3,000
3,600

4,000
4 200
4,050
3,900
3 KAA

May.

3,200
3,700
3,550
2 OAT)

2 nnft

2,000
Z Sfifl

2,400
2 fiKrt

2/650

2,600
2,450
2,150
2,050
1,140

2,450
o rtnfl

2,000
1,540
1,880

2,000
i sfln
1,680
1,760
1,700

1,240
1,420
1,460
1,100 
1,820
1,640

June.

1,830
1 460
1*320
1 400
1,040

1,420
1,300
1,040
i ftsft
1 060

1,080
1,080
1,120
1,080
1,100

1,100
1,100
1,080
1,100
1 040

1,120
1,040
1,000
1,020
1 040

1,180
1,100
1,080
1,080 
1,080

July.

1,080
1 080
1^000 1

990
1,220

1,340
i Aim
1,400
1 380
l'460

1,460
1,400
1 400
1,300
1,880

1,760
1,540
1,780
1,500
1,640

1,460
1,400
1,500
1,460
1,460

1,520
1,540
1,900
1,720 
1,540
1,520

Aqg.

1,740
t tin
1,620,11 )?«M'
1 640

1,800
1 Hfin*

1,600
1,650
1,500

1,500,
1,720
T flflft
1,509
1,820

1,720
1 740
1^388
1,500
i lift

1,300
1 840
1,520
l,m
1,460

1,300
1,460
1 300
1,200 
1,100
1,100

Septt

i- <iftn
1 489
1 lArt

r 680
1 fWQ

J oan

1,280
1,200
1.100
1,100

son
1,080
1,020
1,080
1,040

1,860

I'wSo'900
820

770
770
860
780
750

;m
810
750
840 
880

.-Discharge estimated by hydrograph comparisons with records of Mfchies JU-ver, Oct. 23-28; 
Nov. 6-12, 20,21, 27, 28; Jan. 9-12, 26; Feb. 14,15, 21, 22, 25; Msr. 3, 4,13-15; and Aug. 28-30.
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Monthly discharge of St. Croix River near Baileyville, Maine, for
Sept. SO, 1981.

[Drainage area, 1,320 square miles.]

Mouth

October .......................................
November .................. ....... ........ ..
December . y. .-.-. ..... ..:.:. :...:...........,...
January ....................."..................

March .........................................

May.... .^...........'..... .....................

July...........................................
August................... .....................
September . 4 ..................................

The year .v.. .................  ... .;. .......

Dischajge in second-feet.

Maximum.

5,390 
2,740 
4,540 
2,500 
1,810 
7,140 
6,300 
3,fOO 
1,620 
1,900 
LS40 

,1,890

7,140

Minimum.

1,470 
1,150 1,33»- 
1,370 
1,160 
1,480 
2,650 
1,100 
1,000 

990 
.  :., - 1,100 

680

. 680

Mean.

2,510 
2,010 
2,390 
1,840 
1,530 
3,810 
4.020 
2,120 
1,140 
1,450 
1,530 
1,010

2,120

Per 
square 
mite.

1.90 
1.52 'l:-»' 
1.39 
1.16 
2.89 
3.05 
1.61 

.864 
1.10 
1.16 

..,.765

1.61

Run-off 
in inches.

:i ;

2.19 
1.7,0 "  Vi SLU9 
1.60 
1.21 
3.33 
3.40 
1.86 
.96 

1.27 
1.84 
,S&

21.90

NOTE. The monthly discharge in second-feet per square mile and run-oft in inches do not .represent 
the natural flow from the basin because of artificial storage (see''Regulation").  :  

, MACHIAS BI7ER BASEST.

MACHIAS RIVER AT WHITNEYVILLE, MAINE. ;;

^LOCATION. At wooden highway bridge in Whitneyvilley Washington Countyi 
200 feet below a storage dam arid 4 miles above Machias.

DRAINAGE AREA. 465 square miles (measured on State assessor's-map). ; 
AVAILABLE. October 17, 1903, to September,30^ 192L ;« 

Chain installed on the wooden highway bridge Ojtobei1 M), 1911; prf$r 
to October 3, 1905, chain gage on the Washington County railroad bridge,

; three-fourths of a mfle downstream;! Oc1»ber ^» J,9Q§i to October 9, 1911,
  staff gage on highway bridge at dattfm of present chgin gage. Gage re*^

- ' : --- by't-S. Albee.   " ,-. ' ..-.  - -"" -'^ ' ^
DISCHARGE MEASUREMENTS. Made from, railroad bridge or by wading.
CHANNEL AND CONTROL. Bed sandy, with gravel and alluvial deposits; practically 

permanent. '-;-;
EXTREMES OF DISCHARGE. Maximuna stage recorded during year, 8.7 feet at 

3.45 p. m. December 16 (discharge, 4,470 second-feet); minimum stage 
: recorded, 2.9 feet August1 4 and September, 7-10 (discharge estimated-40 

second-feet; stage-discharge relation affected by logs). "
1903-1921: Maximum stage recorded, 14.7 feet September 30, 190% 

(discharge from extension of rating curve, 11,100 second-feet); minimum;^.' 
stage recorded, 2.5 feet October 6, 1906 (discharge from extension of rating 
curve, 10 second-feet).

ICE. River usually remains open at gage, but ice farther downstream affeete 
the stage-discharge relation.

REGULATION. Opening and closing of gates in storage dam immediately above 
station during low stages of the river cause considerable fluctuation; some 
log driving every year and jams of short duration occasionally occur.

ACCURACY. Two rating curves used during year; curve used before March 4 
being well defined above 100 second-feet, curve used subsequent tp March 4 
fairly well defined above 100 second-feet. Gage read to half-tenths once 
daily. Daily discharge ascertained by applying rating table to mean daily 
gage height with corrections for effect of ice and for log jams. Records fair.



Discharge 'meoa^ Machias River at Whitneyville$ Maine-, during the yeW 
ending Sept. SO,

(Made by M. R..Stackpole.]

-'     Date. ' '

Jan. 12.... .........................................................................
Feb. 15..............................................................................
Mar. 29........ ......................................................................',;  ' 29. . - ; '-  
Apr. 18..............................................................................
»&B 1..... ............... ..-.V.:. ...... ..............:.................,..... ........
Jta|. 17........  .:...........'.-l:.........,............,............... ................

Gage 
height.

Feet. 
4.01

«4.15
6.36
6.29
6.20

64.90
63.71

Dis 
charge.

Sfc.-ft. 
530
452

", ! ' .-.

f-' . a Stage-discharge relation affected by ice. ' 6 Stage-discharge relation affected toy logs. "

t)dily discharge, in seeOnd-feet, of Machias River at WhitneyviUe, Maine, for' 
[;, ','"  ,; 'year ending Sept. SO, 1921. ',",',.

Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept.

1..............
2..............
3..............
4.........UV:.-.
5..............

10.

26....
27.:J: 
M.

31.

11...........
12...........
I8.u,...u...
14...........
15...........

16..............is!';^:'^":':;:

860
1,860
1.860
4 700
1,380

1,100
980
860
900
740

617
517
517

517 
412 

.464 
517  

i,517 
464 
412

,362; 
412

464
464

5.17 860
980

1,100
1,460
1,540

1,240

1,040
980

980

920,

800
740

740
770

.800

682

628 
S98 :

\544;<

,517 
464 
412 
362 

I 362

314
412

1^100
1,88(0' 

2,570 
2,030

I'lOO

089 
860 
8*0 
920 

3,450

4,470
4,050
3,650
2,960
2,390

1,040

540
920

920
900
990
920
920
860

860
860

920

800 
800 
882^ 
571

517
860.
740
860

1,250
1,100
1,050

940
860

5 890
 740

"740
  660".' 600

440 
39ff 
360

290
270

360

4io
410 

'390 
360 
360

390,

410
430

360 
 i840 
310 
290 
270

270
27,0 '270'
279 

,270

27Q 
290

1,250
1,850

2,150

1,880 
1^363* l,~~~

2,900

8,100

1,880
1,550

1^230 
lf'280

'940

ly!50
1,470
1,630

2,060
2,330

1*550

570

1,230

2^600

 2,800? 
2,510 
2-510 
1,970 
1,550

1,97tt 2,-060' 
2,*50 
1,970

,3,500
3,100
2,700
2,240
2,150

1,080
1,150
1,310
3,100

2,800 
2,'600 
2,900 
2,700 
2,420

1,790 
1,710 
1,«30 
1,230

1,150 
.1^000

560   ''580
800 

1,100

1,300

.680, ' 940"
i,ioo
Iy250; 
1,300, 
1 3W

il.Ktti 
1,100

940;

460
680

980
1,000

880

800 
740 
720 
i660

 540;
.400;

540'

500 
5S&

500
450
300

^560

450 450' 
450 
450

450
450

165

,300

400
359

,aoq

.,135 
  170 
!ZO 
13^5

,135''135
135
135

135
135
135

J135

115

100 
lOfr

43

11&
115
nr

175

210
210

259

;30

,f«8
98

160
150
135
98
78

40

40

H&

50

50 so
50
50
50

50
50
50
50
70

90
110

200
200

NOTE. Stage-discharge relation affected by ice Dec, 23-28 and Jan. 15 to Mar .3; discharge computed from 
gage height corrected for ice effect by means of two discharge measurements, observer's notes, and weather 
records. Stage-discharge relation affected byjcgs May 7 to 8ep*< 30; discharge eomputed from gage heights 
corrected for effect of logs by means of two discharge measurements, observer's notes, and weather records.
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Monthly discharge of Machias Rivefr >at WMtneyville, MaMe, for $b' ye&r*
Sept. 30, 19$r.

[Drainage area, 465 square nilles.]

Month.

March...........:.........................
April......................................

Julf................ .......................

September.. ...............................

Discharge in second-feet.

Maximum.

1,860 
1.540 
4,470 
1,250 

430 
3,500 
3,100 
1,880 
1,000 

450 
300 
200

4,470

Minimum .

362 
362 
314 
360 
270 
860 
570 
460 
440 

72 
40 
40

40

Mean.

753 
833 

1,500 
748 
334 

2,000 
1,990 
1,020 

602m
130 
79.1

853

Per square 
mile.

1.62 
1.79 
3.23 
1.61 
.718 

4.30 
4,28, 
2.19 
1.29 
.441 
.280 
.170

! 1.83

Run-off in 
inches.

i . : (< -.

1.87 
2.00 
3*72Use
.75 

4.96 
4.78 
2.52 
1.44 

. >    ; 51 
.32 
.19

24.92

PENOBSCOT RIVER BASIN. 

WEST BRANCH OF PENOBSCOT RIVER AT MILLINOCKET, MAINE.

LOCATION. At Quakish Lake dam and Millinocket mill of Great Northern Paper 
Co., at Millinocket, Penobscot County.

DRAINAGE ABEA. 1,910 square miles (measured on map compiled by Maine 
Water Power Commission).

BECQRDS AVAILABLE. January 11, 1901, to September 30, 1921.
GAGES. Water-stage recorder at Quakish Lake dam and gages in forebay and 

tailrace at mill.
CHANNEL AND CONTROL. Crest of concrete dam.
DISCHABGE. Flow computed by considering flow over the dam, the flow through 

the wheels, and the water used through the log sluices and filters. The 
wheels were rated at Holyoke, Mass., before being placed in position and , 
were tested later by numerous tube-float and current-meter measurements; 
Ratings for four new wheels installed in 1917 are based on acceptance test 
on one unit after installation; the discharge at various gate openings being 
measured by the use of pitot tubes. When the flow of the river is less than 
3,000 second-feet, all the water generally flows through the wheels of the mill*

ICE. Determination of discharge not seriously affected by ice," Ferguson Pond, 
just above entrance to canal, eliminates effect from anchor- ice.

REGULATION. Dams at outlet of North Twin and Ripogenus lakes store water 
on a surface of about 73 square miles, with a capacity of about 41.5 billion 
cubic feet. Except for a short time during the spring, run-off Is regulated

.'''* by storage. Records corrected for storage., ; , i
COOPERATION. Records furnished by engineers of Great Northern Paper Co.



BASIN.

MoritKly discharge 6f West Branch of Penobsciot River at 
the yea? ending 8e$t, SO, 1&&1.

[Drainage area, 1,910 square miles.]

;v ; ; ; v : : Month. '.!;:';

October..................................................
November. ..............................................

AprJL........ .................... .......:...............,
M£y......................................................

July......................................................
August...................................................

The vear

Discharge In second-feet.

; Observed 
(mean).

3,020 
3,160 
3,120 
3,330 
3,410 
3,460 
3,890 
3,820 
3,000 
2,930 
3,050 2' 820'

3,250

Corrected for storage.

Mean.

3,080 
3,880 
2,660 
1,690 
1,120 
4,980 

10,200 
3,070 
1,230 
1,700 
1,,020 

450

2,930

Per 
square 
mile.

- ' '  '; ' V->

1.61 
2.03 
1.39 
.885 
.586 

1 2.61 , 
5.34 
1.61 
.644 
.890 
.534 
.236

1.53

</.  ; ."'' 
Run-off >' 

.in inches

tor storage.'

1.86 
2.26 
1.60 
1.02 
.61 

3.01 
6.W 
1.86 
.72 

1,08 
.62 
.26

20.81

WEST BRANCH OF PEKOBSOOT RIVER WEAR MED WAY, HAIBTE.

LOCATION. Just above Nichatou Rapids, half a mile above mouth of East 
Branch of Penobscot River and town of Medway, Penobscot County, and 2 
miles below East Millinocket.

DRAINAGE AREA. 2,120 square miles (measured on map compiled .by Main« 
Water Power Commission).

RECORDS AVAILABLE. February 20, 1916> to September 30, 1921.
GAGES. Gurley 7-day watersstage recorder on left bank; inspected by Scott 

Nadeau.
DISCHARGE MEASUREMENTS. Made from cables
CHANNEL AND CONTROL. Bed fairly smooth at measuring section; covered 

with rocks and boulders above and below gage. Channel divides a few 
hundred feet below gage, but practically entire flow passes to left of Nichatou 
Island. Control formed by Nichatou Island and head of Nichatou Rapids; 
'somewhat shifting. n ' '  

EXTREMES oi1 DISCHARGE. Maximum stage during year from water^sftage 
recorder, 7.21 feet at 6 p. m. April 29 (discharge from extension of rating 
curve, 11,900 second-feet); minimum discharge, by current-meter measure 
ment, 1,060 second-feet, 8 to 9 a. m. July 10.

1916-1921: Maximum stage recorded, 9.88 feet at 1 p. m. June 18, 1917 
(discharge from extension of rating curve, 20,000 second-feet); minimum 
stage recorded, 1.45 feet at 9.45 a. m. January 7, 1917 (discharge from 
extension of rating curve, 585 second-feet). . , .. >

ICE. Ice forms along both banks, but the main channel remains open; stftgf- 
discharge relation not seriously affected.

REGULATION. Flow at ordinary stages completely regulated by dams iandi 
storage reservoirs above station. . j

ACCURACY. Stage-discharge relation practically permanent during year.   Rating 
curve well defined between 1,000 and SyOQO second-feet. Daily discharge 
ascertained, by application of rating table to mean daily gage height deter 
mined by inspection of recorder sheets, except for days of large fluctuations 
in stage when the mean of 12 two-hour periods was used. Records good.
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Discharge, measurements of West Branch.of Penobscot River near Medyjay, M.qine, 
during the year en$ng. Sept. 80, 1981.

Date,

Oct. 20
Nov. 18

A»r. 26
May. 4

Made by 

M. B. Stackpole........

.....do.:.'...............

.....do..................

Gage
height.

Feet. 
3.88
4.21
4.27
5.40
5.48

Dis 
charge.

Sec.-ft. 
3,400
4,040
4.040
6,750
7 080'

' Date.

July 10
10
10

Made by 

M. B. Stackpole... .....

.....do......:...........

Gage 
height.

Feet. 
4.10
1.95
2.23
3.52

Dis 
charge.

Sec.-ft. 
3,880
1,060
1,340
2,750

Daily discharge, in second-feet, of West Branch of Penobscot River near Medway, 
Maine, for the year ending Sept. 30, 1921.

i Day. pet. Nov. Dec. Jan. Feb. Mar. Apr. May, June. July. Aug. Sepk

l.C.
:>2.r..

r§"

9.
10.
11.

17.
18.
19.
20.
21.
22.
23.
24.
25.

30.

13...
feU:
15..;

27...
28.'.

4,600
4,840
4,200
4,400
4,300
4,100
4,000
4,000
6,560
4,200
2,920  t;400' 

3,420 
3,500 
3,500
3',60d 
3,600 
3,600

3^240

'27920 
3,240
3,600
3,600

8,600
3,800
4,000
4,200
4,200
4,000
3,600
3,400
4,000
4,000
4,000

3,800 
3,800 
4,000 
4,000 
3,60&
3,80&' 
4,400' 

4,400 
4,200 
4,200
A 400

4,400
4,000
.4,000
4,200
4,200

4', 000 
4,200 
3; 600 
4,000
4,200

3,
 3,800
M20

4,000
3,, 600
3,240
4,000
4,000
4,000
4,000
4,200
3,600
3.420
8,800.
3,800
3,600
3,800 
3,800 
3; 240 
3,240, 
3', 600

3,420 
.4', 000 
4,400
'4,600 
4,600 
4,600 
4,000 
4,000
4,000
4,200

.4,200
3,600
2,920
3,600 
4,000 
'4,400 
4,400 
4,400 
4,400

4,200
,4,200 
4,*0
isod'
3,800
4,200
4,400
4,400
4,400
4,400
.4,000
3,800
4,200

4)200

4,200 
 4,000 
4,,200

4,400
4,600
4,400
4,000
4,400
3,600
4,200
4,200
4,400
4,400
4,400 
4-680 
4,200 
4,000 
4,400
4', 600 
4,600 
4,600 
4,840

4,000
4,400
.4,600
4,600
4,600
4,-SOO 
3,800 
3,800
.....S..

4,600
4,600
4,600
4,600
4,400
4,000 
3,600 
4,600 
4,400 
4,60C
4,600

5,080

4,600
4,200
4,840
4,840
4,600
4,600
4,600
4,400
.4,200

10,700
10,700
8,960
7,340
7,080

7,080
7,080
6,040
6,300
6,560
6,300

3,420
3,420
3,600
3,420
2,220
2,760
3,420
3,420
3,240
3,420
3,600

4,200
3,600
4,400
'4,600 
4,400 
4,400 
4,400 
4,000
3, SOP 
4,600 
4,840 
4,840 
5,080
5,320 
5,080 
4; && 
5,800 
5,320

4,600
.4,840
5,080
5,320
4,600
4,840

4,840 
4,«00 
4,000

4,840.

4,600
4,840' 
4,840 
4406 
5,560
6,040 
6,040 9,800' 

11,,900 
11,300

l\m.
3,600,

3,600
3,248
3,080
3,080
3,420
3,420
3,420
3,600
2,920
3,080
a, 420

3,080
3,420
3,600
3;6od 
3,600 
3.420

4,000
4,000
3,240
2,100
.3,200
3,600
3,800
3,800
3,600
2,480

3)600 

8,800

2,920
3,420
3,600.

3,600.
3,420
2,760
3,420
3,600
3,800
3.800

3,600

2,480
3,420
3,300

3)42d
3,420
2,900
2,500

3' 600 
3,800

2920
3,420
3,600
3,600 "3;8eO'

2) 920*
3,600 
3,420 
3,«QO/ 
3,600

4)000. 
3,600
2,760
3,240
3,420
3,420
3,600

3)600 
2,620 
2,920 
3,420

3,690
3,420

2y92ft 
1,756

3)240 
3,120 
3,600 
3,240
2,620
2,920
3,420

3,800
3,420
2,480

2,920

3,800

-, and July 1, 5.NOTE.  Daily discharge estimated Oct. 5, 6, 12, 11, 15; Nov. 7-9, 11, 12, 16, IT,

Monthly discharge of West Branch of Penobscot River near Medwaty, MMttejfor
 -,-:' f . ,, . - the yea* tindiftg Sept. 30, 1921.  ; *; .'   .<-.
 -.  -  ; -.;.! " ;u Tir [Drainage area, 2,120:square miles.] J' s '  :   

'itt 't ,',, |iij;( Momth.,' .'_ __ '_

November ........ i

Marth.i?;. -.I....'1,1 .1 .. li?^. .....:..

May...............................
imie*.i'.....'ji.....,.!.u:;.:u.. '-.--.... 
July.. .....r . .. .,... .............

Septe^flber.4,...  . ,..........;....

;   t u. ,^BhB yeak1 . . .w.!.. . .\v. ....,.;.:.;'

Observed discharge ia second-feet.

Maximum;

6,580 
., 4,200 

'4,600 
4,400 
4,840 
5,800 

11,900 
10,700 
.3,800.

. 3^800,

.. 34,900.

Mialtntlm.'

1 2,920 
, 3,240 
  2,920 

  »,,600 
3,600 
3,600 
4,200 
2,920 

,  2,220 
2,100 
2,TflO 
1,750

J,750

'Mean.

3,800 
3,790 

" 4,060 
4,140 
4,340 
4,570 
5,470 
5,030 
3,290 
3,390 
3,420 
3.28Q

4,050

Corrected lor storage.

Mean. "« ;

3,869* 
4,510, 
3,600 
2,500 
2,050 
6,090-'

, l',$2&. 
2,160 
1,390 

910

3,780.

Per square 1 
mile.

L8Z 
2.13 
1.70'
1. 18 ,-. 
.987 

  2.87«.' f 
.. 5.57 '2.'02 

  ,vr:-..717v 
. .1.02   ' ' -.M6'

... i,-,?*29

;-n'i U76

Itun-ofl in 
inches.

2.10
2.38 
1.96 

!-,H' 1-36 
1.01
a, si
6.21 
2.33 
.80 

1.18
 " ;'  .76 

.48

23.88



r^ ; It

.
LOCATION.   At steel highway bridge 1,000 fill oelow^ mouth of Piscataquis River

and 3 miles west of Enfield railroad station, Penobscot County. 
DRAINAGE AKMA.  ̂ 600 square miles. ' ' !> 
RECORDS AVAILABLE,  January 1, 1902, to September .80, 1921.

!recorder oh }efi;$ank do^hsjtreajnj^fide <jf J$ft bridgb 
abutment, used since December 11, 1012; chata gage oft'ti^pst^^i side of 
bridge, Used prior jhp;that date; g^ges set io.!saitte datiam, Bec^cder in~ 
spected by M-.M. Swe^t antd W. JP. Dujjbar. ,, ,,, .   ^ 

As^KEMiajTS.  ̂ MCade from bridge? ' s w ..; ; 
co3g*R6Ll,ii^|3haiiii<al at^gagelfc-rokeitt by four'

above and* below ttie gage. Banks' high, rocky, aad not Wbfeet %0 
flow. Control is at Passadumkeag Rips, about 5 miles belpw gage-; a wing 
d4m at this pomt if overffi^red at abot|t gage hei

EXTREMKS OF DISCHARGE.   MaMm«m stage during year, from water-stag^ 
5 recorder, 12.S5 feet at 9 p. in. ''Jklairch''29 (^charge, 5 3f^*6b seiednd-feet) [

* minimum sta|e durfidtg yea| firoiiO: ^at«t;4s$age rScorde, l^S^e^feidt 1 a. ml'' '

charge from extension of rating curve, 88,700 second-feet^; minimui|i stage

second-feet).  
affejlfed by Ice jfroni 

, , 4i^char^p ̂̂ asc^ataed .by.fipmpansQn .with re^ordf, ,^]t Si|^k4ia|i^, Rips, co|?' "'' ' ' ' ' ' ;

tojthe West Branch'.- '. Reeordfe 
AcctJBACY.-<-^Stage-discharge relation practicaHy permanient except fas affected

by ice and occasionally by logs. Rating curve well defined; Operation of 
, ",' ,.., ; .^ier^takg^ ; 'i»eoiidV, ^tjsl^ciory thro^ghoilt yearf .t^

narily ascertained by applying rating table to average
s daily, discharge
i i'^iOii" >. : *. U^i*l.'\^' M 1. "
age neiKuts cor

rected for effect of ice and log jams. Records good. 
COOPEEATION. Gage-height record fttonsbed byThomas W. Clark, hydraulic 

engineer, Old Town, Maine. Occasional discharge measurements made by 
students of tiie University of Maine, under the direction of Prof. A. C. 

* «, ;Jkyon. ' '"' :lii , :



SUEFAOfe SUPPttf PAST I.

Daily discharge, in second-f/et, o£^no&8CoifKiver at ' 
year ending S^pt. 80, tSSl,

Enfield, Maine, for the

Day.

V--

3.......
4.......
5....:u
6.......
7.......
8........9". ::..-;..

ID,.,....

M.......
12.......
13.......
14.^..., 
15.......

16.......
17.......
18.......
19,-......
20.......

21.1....1
22;.....;
23
24.......
25....... 

26.......
27....... 
28.......
29.......
30.......
31.......

Oct.

14,600 
41,600
39.200
30,800
26,800

22,300
19,500
16,800
15,400 
15,800

13,400
11,100
10,700
10,200 
9,880

9,570
9,270
8,680
8,260
8,120

7,710
7,710
8,260
8 120
7,710 

7,980
7,980 
7,980

..8,980
10,300
10,500

Nov.

10,000 
10200
12,000
18,400
17,400

16,000
14,600
13,000

; 12,600 
12,500

13.000
12,600,
12; 100
11,100 
10,500

10.200
10,000
10,000
10,200
10/000
8,980
'7^980
7,980
7,580
7,9S« 

8,830
8,980 
8,640
7,170
6,020

Dec.

6,,400 
7,600

, 8.100
10,300
11,100

14,300
20 600
20* 200
17,000 
16,000

14.400
13,500
13,400
12,600 
16,400

2ft, 100
26,200
23,000
20,600
17,600

15.400
12, «#
11,600
11,000
Iff, 500 

ft '7(10
9,600 

10,000
10,300
10,500
10,000

Jan .

11,000 
11 300
,11,200-
11,000
11,080

11,000
11,000
10,300
9,700 
9,100

9, 300
9,600
ft 600

10,000
10,300

11,500
11,500
11,500
11,,3QO
11,200

'11.200
11,200
11,000
10,500
10,300

10,200
9,900 
9,700
9,600
9,400
9,1300

Feb.

9,000 
8,800'
Jt-7ftfl

9 ruv\

9,tM»

8,800
8,700
8,700
8 TOO 
8,5QO

8,500
'8,500
8,400
8,100 
8)100

8,100
"8.100.
S.IOO 1
8.100
8, 100

8,000
7,600
7,800
7 400
7,200 

7 200
7' 000 
7,300

.......

Mar.

i 6,800 
8,700

11,000
12,300
12,000

12,000
11500
10,700
11,800 
13,500

16,600
18,000
19,100
21,000 
21,000

19,100
18,400
18,000
18,00ft.
17,eOfr

17,600
19,908
27,000
26,500
28,000 

38,300
43,100

fto'oOO
46^800
40,700

Apr. .

41,900 
44,900'
41,000
38,000
95,900

33,000
OA U\A .

27,500
26,200 
29,600

30.500
27rOOO
25.000
24 000 
24,500

27,2QO,
3L80p
3% 108
21,300
28' 800

26,200
24'000
23,000
24,000
36,000 

87,400
33,000 
30,200
31,300
30,200

Maj5,,

27,,800. 
25, 200
22,500
18,800
n'ado
15, 800
15,000
14,100
12,000 
11 300

1=3,300
U fifiO
10,700
% 880 
9,570

9,880
9270
9 430
9,2709,m
8,830
8,680
8,540
9 120
8,540

S lllYl

7^446 
7,98fl
8,400
7,440
7,710

;^wae.

7,710., 
'6,780
6,52ft,
6,650
6,390

5,190'
5<30»'
6,020
5,770 
5,680

5-S90
6,390
5,540

  6; 140 
6,390

ft,3Wi
6100
SJ900
5,540
5,300

5,190,
5 890
6,260
6,020
5,650 

4,960
4,390 
4,960,
5300 s
5 429

J^iy.

5,190 
'S,30jJ
<5,080
4,170
3,740

4,390
4,780
4,8^0
<84& 

« 4/730,

a,!950-
4,280
4736
4.960 
5,540

5,650 i
5,190
4,620 '

,4,9«0
5/19Q

5.540
5,540
6^540
5,080
4,280 

£620"s,m<
4840,
4 730
4,730
4,500

&w-

8,530;,;

4,060
4,500
4,620
4/560

4,'50d
4,170
4,,170
5,190 
6,660.

5,420
5,420
5,540
5^368 
4,840

5,300
5'540
5650
5,j540
< 140

&260
«,020
.6,520
6,140
8,770 

5,650
,jl^tt> 
*^!W
4VOW*
4,500
4,620

Se^t4

'}*
, 4,500

4 4on
3,740

3^850
4,170
4,390 
4,620

4,170
3,740
4,280
4 626 
4,730

4,780
4,730
4 280
3,330
3,950

4,170
4 390
4' 500

8,950
' 4,509 

4 SGDI 4*m
4*730

NOTE. Stage-discharge relation affected by iee Dec. 1-4, and Dec. 20 to Mar. 24 and by logs lime 16-18. 
nfechargfe for these periods computed from gage heights corrected for effect of tee and logs by means of 
numerous discharge measurements and other data at Sunihaze Kips. ; , ,

Monthly discharge of Penobscdt River al West Enfield, Maine, for the year ending 
^ Sept. 80, 1921.

[Drainage area, 6,690 square miles.] < ,  i ,  , , M*""}

Month.

April..........................................
May...........................................

July...........................................

The year. . ..

Diseharge in second-feet,

Maximum.

41,600 
18,400 
29,100 
11,500 
9,000 

50,000 
44,900 
27,800 
7,7.10 
5,650 
6,520 
4,960

50,000

Minimum.

7,710 
6,020 
6,400 
9,100 
7,000 
6,800 

23,000 
7,440 
4,390 
3,740 
3,530 
3,330

3,330

Mean.

14,000 
10,900 
14,200 
10,500 
8,190 

21,900 
30,800 
12,000 
5,850 
4,860 
5,140 
4,340

11,900

Per 
square 
mile.

2.12 
1.65 
2.15 
1.59 
1.24 
3.32 
4.67 
1.82 
.886 
.736 
.779 
.658

1.80

Ruo-ofl 
in inches.

2.44 
1.84 
£.48 
1.88 
1.29 
3.83 
5. Stt 
2.10 
.99 
.86 
.90 
.73

24.49



3SAST BRAZTCH OF FSNOBSCQ3T AT

LOCATION.   At Bangor & Aroostook Railroad bridge half a mile south of railroad 
station at Grindstone, Penobscot County, one-eighth mile above Grindstone 
Falls, and 8 miles above confluence with West Branch at

DRAINAGE ABISA.  -1,070 ^quare miles, inc|uding 240 sc^uare^mjes. of Chamberlain 
"I Lake drainage ̂ (measured OB map compiled , by Maine ̂ Water j*ower Com*-

.- * ; . '. \;.. :>>:. , v/ .   -'.'  ,.   ' :   .4i>'> i ' Or-' ' < '.' ' -mission), A ,,-.,..  . ; ;, ;. ,  , ,_;,>;._, ,, /..   ,,-.   -..,:-.-
RzcoHbg AVAILABLE.   October 23, 1902, to September 80,  '1921'.'
GAQB.   Chain attached to railroad bridge; read by E. D. Forteft

MBA8UKBMBNT8.  Made from railroad bridge or by wading. s 
coNT5ROL.^  Practically permanent; strea^i confined by abutments 

of bridge and broken by one pier at ordinary stages; velocity of current 
medium at moderate and high stages but sluggish^ at low water. ,

EXTREMES oP^iscSARaE.  'Maximal stage rec^dexJJdTirinl^ear, 10.6 feet March;
';<' 29 (discharge, .12,600 second-feet); minimum stage neeorded, '4.2 feet July 

4-S (discharge, 210 secondrfeet). ; , .
1902-19.21 : ftlaximum ;stage recorded, 14.2 fW at 5 p, nl; September 20,

. 1909 (discharge from- extension of rating curve, 23,800 seeond-feet). Mini^
mum open-water stage, 3.8 feet October 29-31, 1905 (dtscha1%e, 140 second-
feet); estimated minimum discharge of 3!D seoeftd-feet Fe||&u^^ 28, 1904|
when stage-discharge relation wa»! affected 3sy ice> ' ,

leu.   Ice forms to a considerable thickness at the gage and down to the head of 
Grmdstone Falls, and although the falls usually remain r open during 

" greater part of winter, the stage-discharge relation is slightly affected..
^iotJLATiONj-r-Flow from a number of lakes ^nd ponds ,near gQUfOe of river is 

regulated for log driving by dams; during ^dmm^y and fall gMtes are usually 
left open. The basin of the East Branch since about 1840 includes about 
240 square miles of territory draining into Chamberlain Lake that formerly 
drained into the St. John River basin,ithe diversion being mad»4hrough what 
is known as the'Telos canal. Records not corrected for storage''6? diversions.

ACCUBACY.  ' iStage-rdischarge, relaticnn opcaasionaUy, .aHeetg^ by backwater fyoafi 
log jams at station and at Qrindstoae. Falls immediately below, and by ice 
during winter. Rating curve well defined. Gage read to hundredths twice 
daily, except from July 15 to September 30, when gage was not read on 
Sunday. Daily discharge ascertained by applying rating table to mean daily 
gage height, with corrections for effect of ice during winter. Records good*

 ' .;; ;   > 

Discharge measurement* of East Branch of .Penobscot River at Grindstone, Maine, 
during the year ending Sept. 80, 1921.

[Made by M. R. Stactpole.}

Date.

Jan. 7............... .........
F«b. 5....... ........ ,.^*..
Mar.8.... ........... ..,W...

Gage 
height.

>**. 
o O2
05.37
o6.00

Dis 
charge.

Seejt. 
l/QBO

61?
931

Date.

JulyS........................

Gage 
height.

Feet. 
8.33
4.22

""&»'.':

pbat^e;

Sec^t.,
' jggf*

 -  ' ; ^'i ̂ ^

a Stajfe-dischargeTelation aflected by ice.



SUEFAOE iWATBBf SUPPLY, $9*1, fABT I.

Daily discharge, &tf8&x>n&$eet, ti$
Maine, for the year ending Sept. SO,

Day. Oct. Nov. Feb. Mar. Apr. May. June. July. Aug. Sept.

4, 240

6.
7.
8.

lot
11.
12.

16.

29.

27.....
28....V

6,110 
4,050 
2,550!

2.409
1,950
1,886
1,530
1,670

1.950 
l'»8ffi,m
1,670

1,600 

il;460

,
1 400 
1,530 
1,400 
1^2*;

1,2^6 
L220 
1,400 
1800 
1»&TO 
1,400

1,340 
A' 160: 
1,950 
3,160

2,22) 
2,320 
2;KW
1,8802; wo
2,25ft 
2,100

815ti;-ioo
1,600
1,530

2,400
3,160
2,780

t ,250 
,020

1 Ml 1,950

1,600

 *'4QO
1,300

,1.200 
1 280 
1 280 
1 10)

1, 050
940
860
740

3,000
2,850
2,700
3,300

,
1,450
1,350

,
l'350
lysoo .1 200

1,200
1,200
1,250
1,200
1,100

1,050 
1,050 
1^080 
1,:Q50,

980

960 
f 960

960 
 940; '920
900-

890
820

660
660
640
620
620

600 
600 60ft' 
600 
580

560

1560

540
520
540
56O

i-540'
 SOU'

 450

470;, 
480

520
  560

600
660

.,.700

780
860! 9«;
860

1,350'

1,500 
Ij600

1*750

1,700
1,800.
1.900

2,560. 
5' 000

I8,40d 
8,100 
6,650 
6,380 

; 8,860,.

5.100m
4j240 
6,110

4*W 
4,650

41240

3,000 
2,850 
2/550

2,230
1,950
2,550

2,100

1,460 
1^400 
1.160 
1,050 
1,000

1950,
2020

2,850'

B,110

640
660

7,600 
8,400; 
11.100 12,660' 
10^200 
7,500

4 -030 
4,440

7800

2,40ft 
2,330 
2,480'

5,850 
$340 
4,870

1,600,'1180'

Ieoo

, 815 1 'TTO

04.3 
~ §70

-730
. 730

690
it, 080

eao;
590
seo

530 
5W 

.38*

' 270 
.230

210' 
210 
210 
300 
340

t-f?W8. 
.1,280

1,050*
'«.&-'

"rij 
770

m sm
4401 '4IR
415;

365
400
855

1,000
560

f WO 
600 imif

6S&

. (  -,
5:30

,^390

290 
290> 
290 
270

2SO

390 
415-

530

365 
315^ 
300 
290 
270

27O 
315

620
770

470

. tage-discnarge relation affected by Ice Nov. 20, : 2l, 26-3tf, . 
oomputedfoom gage;beiglit eorrected for eflect of ice by- means of three "diicbarge measurements, «fcBerverf 
notes, and weather record^. Gage not read on Sundays after July 15; discharge estimated. , -

Monthly discharge of East Branch of Penobscot River at 'Grkndvtdnel,''']Srain^',
' ' -   '- - '  '   <ye$tr ending Sept. SO   '   ] ''fr >  - *

(Drainage area, 1,070 sguare mjles.l

.friKiV .>.«-, .', i   , ..   ....'. 

Month.
. V'-    "' ; r. '  ,': 'Y:'' V, -  ,-\ V '.  .-. ,'v , : _

T)AAAT|\HA«>

JanimrV i '   ^ , . ,'', ,  

March . ........ ...^.. ........
April..........................................

August ........................................

'  , '    . :.-   - .'; -"-;i ! -fif
Discharge in second-|eet. . , . ' ,

Maximum.

9,900 
3,160 
3.160 
1 250 660' 

12,600 
8,400 
4,240 1/460' 
1,400 
1,000 

770

12,600

Minimum.

1,220 
740 
815 
640 
440 
520 

3.490 
1^40'' aw

210 
315
250

210

Mean:

2,200 
1*610 
1,830 

924 
555 

3,340 
5.560 
2,330 

796 
628 

- 551 
401

' l,78(f

Per
: ^liste 

mile.

2.06 
1.50 
1.71 
.864 
.519 

3. 12 
5.20 
2.18 

- ; 744. 
  .582 

.51&
 375:,

"i.^-

Run-off 
in.incnes.

2.3S 
1.67 
1.97 
1.00 
.54 

3,60 
5.80 

.2.51; ; 4 ;'59 
.42

21.98



BHTEH AT MABPTAWAMKEAO^MADHb  ;-  -^ y'UMt
- ,' -,,--V<..!-, ,. ,.',\ *,.:><

At Maine Central Railroad bridge at Mattawamkeag, Penobacot
County, half a mile above mouth of river. '
WAGE r AREA. 1^500 square miles.

RECOBDS AVAILABLE. Augfust 26, 1902, te; September30,192|. 
<J>AGE. -Chain fasSfcened lo raUioad bridge;'!^id IjyW^.t1 ***'-'  ''

made by wading. 
A»B 

pie|s.
, permanent ; channel at bridge broken, by

... : . r .___ ._ .....__ .._. 7,_ % ,._..._.__ _ ..._^ T> reisprded:; during jy,tiftr> 10,85 ^ nr 
at 5 p. m. April 2 (discharge, 1^,^00 second-feet);'"minimum stfige recorded) 

'i^ ' 3$$ feej^^Aug^tj 2^ j(di)iR^,rg^'275 secondt#4et^ ' ' ^,,1 ,\ \ iv!; * 
  ^ 1902-1921 :-.>Ma3dBbam;' stage^'"tecoryed* WsP ,^&t 4|||ril; !^ 1920 ^ 

(41- charge from extension:ofirating(,-curvev 25,600 seeond-fest); minimum stage 
, OH recorded, 2.5 fee,t Qetpb^r, 4-12,H 1905r,^ep^]»bejF 19 ajad Oistober 6, 190ft»-

.; .w feet). V   ' j ^> '  '- "*>'rt ,[-': ' '^ ,
¥&E. Sfeage^dischkrge relation usually affected by' icii for several months eaefi

-  . - ,  , .  . -     . . , .
'.   Dams are makttained at outlets of several large lakes andponds^ 

e,sk»red,;WatfiF;i8 ujsetf oruy for 16'g drying. ̂ , /; i;;J t^,\ .' .'..'> £ 
.  Stage-discharge relation occasionally , affected,, , by fc^ckwater fron| 

log jams »nd during, winterly Me*.* Bating (
tdntelr

wjh^n itj-was^read'^nce daily^ IJaily d|sc|ia^gfe:^certain J>y applyiiif 
rating table to mean daily gage height, with' corrections for ice and other

i)iii . obstructions. ,Rec

'^ _ 4"- i' H *&  *'* s ' ' - " i  ' *'" *'"   ' ~ ~ :(

[Made by M. R. Stackpole.]

 '.... --V. ,-'^ .-.,"* ^H-. iU »   v
Date.

Jan. t4. ......................
Feb.- 8... .....................
Ifer. 28.

Gag^^^ 
height.

Feet'. 
«7.91
»7.12

9.85

' "'l>5S- 
,'cha.rle. .'

Sec.-ft. 
1,460
1,130

' 12,000

  ,',i, 'i\> : >  . ' i'' ; - a\Vi\\f ':u nr 
, - , 1P . V , JDate. ' - "

May4. .......................
July 10......................
Aug. 24.. ....................

m
feet. 
66.73

3.91
4.72

u1 ^^
charge.

Sec.-ft. ':  
i 020

432
1,21$



24 SURFACE T WATEB SUPF&Y, PART I.

Daily discharge^ in%et&Mi,*f* tf o$ ±M^a®ain1eWQ 'River'at 'M^aWst\&i^kkeagt Maine, 
for the year ending Sept. SO,

Day. Oct. Nov. Dec. Jan. Feb. Mar. May, June, July. Aug.

10..

26.

11..
12..
13..
14..
15..

16..
17..
18..
19..
20..

21...
22... 
23i..
24...
25...

30............31.:.....i....

4,000 
7,880 

.8,900, 
9,96ff 
8,900

9,160
7,860
6,850
5,910
5,020

4,400 
3,800 
3/280 
2,700 
2,380

2,090 
1V95Q

1,690
1,570

1,570
1,820
1,960
2,090
2,090

2.090 
2^230

a(040 
3,040 
3,610

3,420 
3,04ft 
3,330 
3800 
4,600

4,690
4,600
4,400
3,800
3,800

3,610
3,610

3
2,879

2,700
2,630

2^380 
2,380

1,950
1,820

1 570
1,570

2,090 

1^

1,690
1,830
2,380
2380
3,230

3,040
3,230
4,600

4,400
4,000

,3,420

4,606

5,680
5,460
5,240

5,240
5,020
4,810
4,810
4,600

4,500
4,400

ll$K
3,600

3,400 
3,800 
3,200 
 9,im 
3,100

2,900
2,500
2,200
1,950

^1,700

i'450 
1,300

1,|00i,m
1,700
1,,700

1,660
1,550
1,500

1,450
4,460

£450 
fJteSSQ

1,250 
1,200 
1,250 
12SO 
1,250

1,200 
1,200 
1,150 
1,20ft 
1,100

1,150

I'lOO 
'1,150 
1,4)50

1:050 
il,050 
1,050 
1,050 
.1,100-

1,050
1,050
1,100
1,100
1,350

1,050 

l',100

1.100 
;i,250

2'300

3,500
2,600
2,600

3,000

3,100 
3; 500

4,900
5,200

6,600
6,800

7,200 
7,200 
?'4CO

8',120

9,420
11,000
12,400
14,500
14.500
14,500

14,500 
14,100 
14^500

laisOO

13,200
11,000
9,960

8,380

8,120

7,350 
7; 100

6,8$ 
%A20 
8,640

8^900

8,120 
7,350 
6,870 
16L370.

8,380 
8,640 
8,900 
8,900 
8*900

8,120 
SOW) 
4,300 
3,800 
3,200

2,400 
2,000 
1,900 
1S66 
2,000

2,100.
2,100

l^BTff 

1;5W

1,

2,230 
1,700 
1,190 
1,190 
1'lSO

1,070
1,020

760
810
760

660
660
660
615

- 52S 
462 
417

"526', 

,900
i? 9?o
J»"9

1;380 
fe:570i;7oo
1,500
,1,250

1,070
1,130
1 070

910

760 
810

,910 
160

  615

960

760

318
366
408
399

358
310
318
318
326* 

318 
818 
318 
342

342
374
399
462
444

399 

358;m
310
310

310
275
275
275
275

27* 
282 
358 
36% 
350

350

710
810

760

810
,710

1,190 

1^130

$60 
480 
430 
380

360-

350- 
440 
42T> 
870-

420- 
370> 
400- 
400

309
320
*7» 

1^
370>

370- 
370 
380-

NOTE. Stage-discharge relation affected by ice Dec. 26 to iiar. 23; discharge computed from gage 
heights corrected for effect of ioa by means of two discharge measurements, observer's notes, and weather 
records, Stap-disehajKe^latiqii^Wted by logs May 2-14;- deteraiaattflii of discharge baseo^n observed 
gage heights corrected fw-effect of logs by means of one discharge measurement, observer's notes, and weather 
records. Stage-discharge relation affected by flsh wetf'Aog. -ZS^Seft.1 80; observed gage heights corrected 
for effect of ths weir by maans of one discharge nmsuremsnt made in October, 1921, observer's notes, and 
weather records.

Monthly discharge of Mattawamkeag River o< Mattawamkeag, Maine, for the year 
.-(., ending Sept. SO, 1921.

[Drainage area, 1,500 square mites.]

Month.

January ...
February .....................................
March
April..........................................
May..

July...........................................

 Discharge in second-feet.

Maximum.

9,960 
4,600 
5,680 
3,400 
1 250 

14.500 
15,100 
8,120 
1.700 

960 
1,190 

440

15,100

Minimum.*«*":>ll' .yl^.llHI*, ̂

1,570 
1,570 
1,690 
1 250 
1,050 
1,100 
6,370 

760 
417 
310 
275 
300

275

Meftn.

4,070 
2,880 
4,070 
1,950 
1,130 
6,040 
9,380 
2,130 

906 
421 
616 
365

2,840

Per 
square 
mile.

2,71 
1.92 
2.71 
1.30 
.753 

4.08 
6.25 
1.0 
.604 
.281 
.411 
.243

1.89

-/ -..' '*  

Run-off 
in inches.

3. 12 
2.14 
3,12 
1,50 
.78 

4.65 
6.97 
1.64 
.67 
.32 
.47 
.27

25.65



:-A- * «', ;*. t! <..\f >3&W$^.$FWt %i^ .'-(>

LOCATION. At highway bridge knbwh as Lows bridge, halfway between Guil- 
ford and Foxeroft, Piscataquis County, three-quarters of a mile above 
mouth of !Black Stream, and 3 miles below Mill Stream. " r

DRAINAGE AREA. 280 square miles.
RECORDS AVAiLABitE.-^Atigusl; 17, 1902, ;-$& September 30,! 1921. ":
GAGB.*-Staff attached to left abutment of bridge; read by A. F^D. Barlow, ^
DISCHARGE aEEASTflaEM^TS. -At medium;, and high stages made from bridge; 

at low stages made by wading. . ,
CHANNEL AND CONTROL.- Practically permanent; banks'are high and are over 

flowed only during extreme floods. ',: . J , ,
ExTREiTEa OP DISCHARGE. Maximum stage recorded during year, 9.0 feet at 

2.20 p. m. December 15 (discharge, 6,750 second-feet); -minimum stage
;| reckjrdfdl, 1.7 feet at 6 p, ,m. Juae 26, severid tinaej dujrt|p« J^y, and Septeni- 

5 b # 11 (discharge, 31; second-feet). !:; r J - 
1902-1921: Maximum stage recorded, 14.3 feei at 6.30 p. m. September

, v . 29, 19d9^ (discharge 1 from extensioijt of siting(^^v^ 21,?QO gecond-feetlj;
'   mjWimum discharge, 5 second-feet August 6, 1905; affd November 22, 1908 

* (wiftter held back by. dams).   '. '.' ;   '-.
JtcB. Stage-discharge relation, affected by ice during^winter. ?,, ;
REGULATION. The streilm is used tq develop powet at GuilfjSijrd; distribution 

of flow somewhat affected by operation of .wheels. : , : - .
ACCURACY. Stage-discharge relation occasionally affected by backwater from 

log jams and by ice during winter. Rating curve well defined below 5,000 
sesond-feet. Gage read to half-tenths-twice daily. , Daily discharge

; :,t ascertained by applying rating table to mean daily gage height, with correc 
tions for effect of ice during winter. Some uncertainty exists in regard to 
effect of diurnal fluctuations. Records fair.

Discharge measurements of Piscataquis River near Foxcroft. Maine, during vie-- "--- a -$...9Q,' M'

[Made by M: R. Stackpole.]

Date.

3m. 11.. ......:
Feb.9....,....^
Mar. 11.........

Gage 
height.

Feet. 
«3.20

-*3.70
<»4.12

Dis 
charge.

8ee.-ft. 
359
302
876

Date.

Mar. 26.........
m.........

_Ga§e 
heigit.

Feet.

7.18

Dis 
charge.

Sec.-ft. 
4,760
4,590

Date.

4..........

Gage 
height.

Ifyct* 
2.35
2.20

Dis 
charge.

See.-/*. 
135
96

« Stage-discharge relation -aflected by ice.



SUEFA0E !

, Maine, for the

NOTE.   Stage-discharge relation affected by ice Dec. 25 to Mar. 21; discharge compated from gage heights 
corrected for effect of ice by means of three discharge, measurements, ̂ observer's notes, and weather records.

Monthly discharge of Piacataij[$$8 '$iv&'ne$'&&crislfti' Maine, for the year ending
SO,

[Dratnage area, 286 squarcaaies.]

, : - 1 
;;/  '"' -'T 1 Month. , :.; : ;. ,-'

October.......................................

December .....................................
January. . .....................................
February. .....................................

May...........................................

July...........................................
August ........................................

The year ................................

  ;> ,.' ' !j!  ; <:! . :-ii-;;: i? '

Discharge In second-feet.

Maximum.

4,710 
1,600 
4,830 

540 
200 

4,470 
3,420 

880 
104 
84 

720 
100

4,830

Mi-nlTTiiiTn.

IS* 
260 
410 
200 
130 
260 
880 
69 
33 
31 
49 
31

31

  -Mean. ,

'' 617 '"' 

490 
1,370 

315 
178 

1,300 
1,940 

442 
68.8 
47.9 

162 
44.2

585

 Per 
square 

  mile.

< ' '2:i«-: - 
1.71 
4.79 
1.10 
.622 

4.55 
6.78 
1.55 
.241 
.167 
.566 
.155

2.05

Run-off 
in inches,

,i ! %,£'

'-'- - .' ! '"2'.49" 
1.91 
5.52 
1.27 
.65 

5.25 
7.5« 
1.79 
.27 
.19 
.65 
. 17

27.72
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\ ' ' ,i»,.Vs

LOCATION. 400 feet below dam and highway.bridge at Lowell, Penpbscot County 
and 10 miles abovemouth of river. , ,

DBAINAQE ABEA*T-NJOI square miles.
RJSCOBDS AVAII.AWJS. October 1, 1915, to ,Septeaaber 30, 1921.
GAGES.-^-Charn and ftaff gages on left ban]k; froia October 1, 1915, to Septem 

ber 30, 1917, chain and staff gages on right bank half a mile below highway 
bridge; read by F. A. Lord.

DISCHABGE MEASUREMENTS. Made from cable near gage. ! !   - - ^
CHANNEL AND CONTBOL. Channel rough and somewhat irregular; control'about 

100 feet below gage, subject to shift owing to collection of logs and debris 
from pulp mill.

EXTREMES OF DISCHARGE. Maximum opem-water stage recorded during year, 
3.7 feet at 9 a.-in. April 24 (discharge; 1,960 second-feet); a stage of 4.7 
feet was recorded January 20, but the stage-discharge relation was affected 
by iee at the time; minimum discharge estimated at 5 second-feet several 
times in July and September, when gates at dam were closed.

1916-1921: Maximum stage recorded, 4.8 feet April 19, 2$, and 21, 1920 
(discharge*, 3,390 second-feet); minimum discharge same as in 1921.

ICE. Stage-discharge relation usually affected by ice from December to April.
RBGULATfoN. Distribution of flow somewhat affected ;by use of storage reser 

voirs above station. -A small dam and mill 400 feet above gage cause diur 
nal fluctuations in stage when mill is in operation.

ACCTJBACY. Stage-discharge relation seriously affected by logs and de*bris from 
pulp'mill and by -ice during winter. Gage read to quarter-tenths once daily. 
Rating curve well defined below 2,600 second-feet. Daily discharge ascer 
tained by applying rating table to gage height, with corrections for effect 
of iee, log jams, and debris. Records poor.

OOOPEBATION. ^-Several discharge measurements made by T. W. Clark, hydraulic 
engineer, Old Town, Maine.

Discharge measurements of Passadumkeag River at Lowell, Maine, during the 
year ending Sept. SO,

Date.

Jan. 14
Feb. 8 
Mar. 38May '*3:

6

Made by  

.....do.................

.:... do."... .............
T.W.C&rk. ...:......

Gage 
height.

<Feet. 
o3.49
o2.ll 
63.90

3.04
2.96

Dis 
charge.

&W*.sat
294 

1,380
1,270
1,170

Date.

July 17 
Aug. 24

24
Sept. 20

Made by  

T.W.'Clark. ..........
.....do.................
M.R.Stackpole.......

T.W.Clark...........

Gage 
height.

Feet. 
2.16
1.38 

61.82
1.13

61.85

Dis 
charge.

Sec.jt. 
530
119 
148
67
62

» Stages-discharge relation affected by ice. & Stage-discharge relation affected by d6biis



SURFACE I.

Daily discharge, in s-eco fid-feet, of PasMdumkeag River-at i/pwdl, Maine, for the 
year ending Sept. BO,

Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. Majv Jaiie!   A'ttg.; ' Sept.

1,150
1.300
1,150

1.050 
940 
840- 
760

11...
12.U.
13...
14.V.

20.

24... 
25: i

26....
27.... 
28.1..
29..'..
30....
31:.;.

350

270

,256
230

230
230
230
300
380
410

440
480.
520

.540
580

580
540
520
480
446

440 
416' 
350 
380

330
330
330
350
380

410 
! 3SO 
350 
350 
330

300
,280
280
330
350

V3W 
410

520 
B20

.
720
660

660

520
480

800
980
960

760 '

;660. 
620

480. 
m 
38) 
380

350
850

330

,330
 339-

!;330 

330

''330

300 s 
, 300, 
_300

300
- 300

' 800' 
300

'300 
300 
300

290

280 
280 
280 
280 

^280

'280 :1«»

 250' 

.-250

440
520

526
520
540

720
980

1,100.
1,'WQ-
1,350

1,650.
1,830

VW
l,71fr 
IjeQfr 
1,490 
1,490

1,380 
 l,SBK»i
1.270 
1>0 
1,170

1,'MO 
1,370 
1,270
.1,170. 
1,0170,

,, 
1,050

,1,050''-

1.4, aw.
'1.290 
\J*35Q,
1,386 
1,450 

4,»450
' lj-500'

1,170 
1-.270

1,270
 iy«to
1,,830
1.960

1,930 
1,9^0
1.950

1,050
1,100

800; 
800

,.550

,58Q

'520

; 620
600;; 680'

540
.478, 

47S
  ^^ 

478

444 '«2

478"

^882
300'

,124 
 150s:

150

. 
150

j.
137
jiai-
.12%-

,129 

,12*

353-I* 1 

124

;<-tl5J). 1 150 J 
HlSOs

36'

 ; idb
fQft, 
100

100

; i':Y 
10' f>TW

100,. 
100-

, 100:

5
66

100'

74
140

5ft
5

56

78  

<>y 5 

WU 62:

NOTE.  Stage-discharge relation affected by ice-Deer. 2S to Mar. 23; discharge bdmpUtfed frttni g«^e height 
corrected for effect of ice by-means of two discharge measurements,,Qbser?er's nptes.,-and weather reeprds,' j 
Statje-dlsteharge relation affected by logs and mill waste Oct. i to Bee. 24, Mar. 24 to At»r. 2, Apr. 25 to May 
1, Mav 9-13, Mav 20 to June 1, Aug. 10 to Sept. 30? discharge computed frtroigigQn&gqtSjeosieelJed for 
effect of logs and mill waste by means of two discharge measurements, observer's notes, and gage heights 
from an auxiliary gage half a mile below, which was not affected by logs or mill waste until early in Sep 
tember. Discharge whett gates in datm^above gage w«re closed *&tiBiate<i< at 5;second-feet, MV  :,  :  '  ,',.A'!

Monthly discharge of Passadumkeag River at Lowell, Maine, for the year ending
Sept. SO, 1921.

'* [Drainagearea, 301 square miles.]

Month. . '

October .......................................
November. ....... ..... ...................
December ............................... ....

February......................................
March. ........................................
April..........................................
May...........................................

July...........................................

September....................................

The year ................................

, Discharge iln second-feet. , .....

Maxmimp.

1,200 
580 
980 
480 
300 

1,500 
1,960 
1,550 

540 
353 
105 
140

1,960

Minim  .

220 
280 
280 
300 
250 
280 

1,120 
520 
50 

5 
36 

5

5

Mean. "

540~ 

404 
597 
342 
278 
966 

1,570 
788 
281 
97.0 
85.3 
70.1

per ; ':> 
sqjjaire 
mile.

 :  jf

" 1.79 
1.34 
1.98 
1.14 
.924 

3.21 
5.22 
2.62 
.934 
.322 
.283 
.233

502 } 1. 67

Rdiw4 Vj 
in inches., '
."< j » ''-'

2.05 
1.50 
2.28 
1.31 
.96 

3,70 
5.82 
3.02 
1.04 
.37 
.33 
.26

22.65



. MOOSE RI7ER NEAR'BOCKWOOP, MAINE.

mifet Ab'oVe Moosehead Mke aM 4 'miles west df Kinew,1 -Rock- 
wood Township, Somerset County. ---.---. - 

r, DRAiKfAGp;:AREA.-r-70§ square miles C^easi^ed oil map compiled 'by Maine 
*| ^ater-JPower'Commission). p. . ,; . 
ji RECOJCDS AVkiL4JfLE.--:Septfiinber 7, 19J02, tojlDeeember Si, 1908; May 16, ,1910,

to September 18,1912; ftfoyember 2,1910,, to September 3Q, 1921. 
^GAG^S.- Staff gage in three sectionp on righlf^banfc abouf 100 feet above Walter 

. Seott's ;camp. Upper and lower sections; vertical; middle section inclined; 
read by John King:  :;!>-

DISCHARGE MEASujBEiaENTS,^  Made fir^m liable orj Ky^ wad|ng. High-waiter 
:';.. measurement made from^iiigJiway bridge 1.4 -mifes ;toelow,"gage.

I'QN'TROL. B^cE; coifeist^ &f le;dge tfitc^, att8 gr^-el. Control well 
defined and^fairly permanent, but stage-discharge relatiqn, is affected occa- 
sionally^by Mgh; water(JBiMoebehead Late. MM : j nr ;

OF Di^cH^^E.-^~Ma^Saum' stagj^-; reop-rded--4uriB^ year, 10.0 f^et 
April 5-^7 (discharge from extensi'dta of;"ratiri'g? cur'vfe, 10J, 00 ^second^eet); 
minim«m stage recorded, 1.74 feet at S. p. ja. September 25. and 27 (dis-

; ^19021908; 19W^19lj ;arid4920-192; Jtim^i st«%e recorded, that 
of April 5-7, 1921; minimum stage recorded, 1.30 feet fiecember 16, 1903 
(®sch««gefrom extension<>f rating eurvej'70 se|6nd-i«e(et)^;,^ ...!'."   : 
b$Uver "'. usually feezes :oyer*fand the ;sj[age-|j[ischsjpge relation is affee^pd 
bjr ipe^ :;"' -^ '^' ' ''-} A . , & f^'1  -  \.i '     '-; :_

JN. Dtlrfng Aprfl, May,' and June'fee Operation of toAg Pond for log 
drivin^ .causes a small diurnal fluctuation. 
H8^^^^1fcg^iscl^rgel;JreJ^tik)^ ^ 

:  ' *^()^-if?^:^Wx^^
Rating curves well defined below 5,000 second-feet. Gage read to quarter- 

,x. ,te»,ths >once>tdaily^ *; D.suly disebarge aaeerta^ae^<byt appMag d«ajy gage 
height to rating table with 'cotreotSons f&r effect of ice and backwater from 
Moosehead Lake. Reqprds fair., ,»,,. 

Discharge measurements of Moose River nkar Rockwood, Maine, during the year 
r ' f$riding Sept. SO, 1921.

v'!;V ,. [Made by M. R. Stackpole.] ' "  

Date.

I1.";'

Jan. 20.... 4......

Mar.21.....',v..

Gage 
height.

'.i--'.

9 sa
"3.70

4.46

Dis- 
chai^e.

Sec.-ft..' 
524
618.

: 353
1,780

Date.

Mar. 22.. .;.!..

Gage 
height.

Feet. '. 
4.60
5.93
4.30

Dis-

2^010
3,560
1,550
. 650

Date.

Aug. 25........
25.........

Sept 21........

itt.
2.21'
2.81

. 61.58

Dis- 
diarge.

;8ec.-ft. 
»i \. '$77
   v> '=878
 --.. 1/141

,7liU.

7. a Stage-dSseharge relation affected by ice. i :>, 
-','. , 6 By hooklgage at na*f locatioajiear Scott's eamp-



WATER SUPPLY, 1981, I.

Daily discharge, in second-feet, of Moose River near Rqckwood, Maine, for the year
ending Sept. SO, 1981.

Day. Oct. Nov. Dec. Jan. -Feb. Mar. Apr. May Aug,.

11..
12..
13.. 
14-. 
15..

16..
17..
18..
19..
20..

21.
22.
23.
24.
25.

28.
27.
28.

495

495
540

540
540
590
540

590
590
590
540
590

540
540
590
500
590

590
540
495
518

518
590
540
518
518
495

518
518
540
540
540

518 
565 
590 
>S65 
960

855
790
790
960
855

820
820
760

1,390

1,306
1,300
1 300
1,390
1,490

1,300

670
760
820
890
820

820
760
070
760
820

390
370
340

390
410
450
430
410

390
390
360
370

350
350
320
320
320

320
340
340
320
320

320
320
410

450
495
540
540
540

640
450
410
370
333

333
300
309
333
370

450 
'540 
59Q 
TOO 
890

1,910
2,380
2380
2,380

3,700
4300
4,900
5,200
6,840
6,320

6,320
6,480
6,640

ib,ooo
10,000
9,040
9,040
7,760

7,100 
6,250 
5,350 
3,900 
3; 650

3,800 
'3800 
3,700 
3,550 
3,460

3,200
3,200
3 300
3,300
3,050

2,800

2350
1,910

338

288

288 
,288 272" 

272 
256

239

322
222

239
239
272
288
272

372
272

239

22? 
222 
206 
2Q6 
200

187
168
157
146
146

146
146
146
157

157
157
152
152
146

141
141
146
196
130

136
130** 
136
136

NOTE. Stage-discharge relation affected by ice Dec. 21 to Feb. 27; discharge computed from gage heights 
corrected for effect of !ee by means of two discharge measurements* observer's-notes, and weather rteotds. 
Stage-discharge relation affected by backwater from Moosehead Laxe, Apr; ll-;29; dtechargexSomputed from 
two rating tames based on three discharge measurements made when the lake was high.

Monthly discharge of M-oote River near Rockwood, Maine, for the y^ar ending 
, <), Sept. SO, 1921. ,,\ <  >.,-.  ,> ,

[Drainage area, 70S square miles.]

Month. . ,

^      .

November. ....................................

January.... .. ..... .  . . Qi.

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

590 
960 

1,490 
720 
450 

6,320 
10,000 

1,300 
1,590 

760
: 338

222

10,000

VjnfTnuTn-

495 
518 
640 
410 
320 
300 

1,910 
590 
272 
222 

. 222 
130

130

Mean.

545 
744 
994 
602 
364 

1,680 
5,160 

831 
723 

. 458 
268 
158

1,040

Per 
square 
mile.

0.770 
1.05 
1.40 
.850 
.514 

2.29 
7.29 
1.17 
1.02 

;v:.,.842.>:'  .m
.223

1.47

Run-off 
in inches.

0.89 
1.17 
1.61 
,98 
.54 

2". 64 
S.13 
1.35 
1.14 

  >:  .75 
.43 
.25

19.88



ap

AT

LOCATION.   At wharf at east outlet of lake, 8 mttes from 
County. ,

DRAINAGE AREA.   1,240 square miles.
RECORDS AVAILABLE.   April 1, 1895, to September 30, 1921. t ( ,
GAGE.   Staff at end of boat landing j two datums have been used at 

the first (or original datum) is 1,011.198 feet above mean gea^ level 
proximately 10 feet below sills of outlet gates; gage is readl to this 
the second, to which all gage readings .published to and including 19J1 ,1-ik 
been referred, is '10 feet higher; that is, the zero is at the sill of the gates; 
as it is believed that low water, may go jbelow the sill of the gates (201:9 j of 
second datum), gage heights since 1912 are published as read, ih^^^to 
original datum. ( , ;

REGULATION.   The lake is regulated to a capacity of 23^733 mplion puijic, 
The dam at the east outlet is controlled by 39 gafesb tl^e ^Ul^ Of^jttif 
being .at elevation varying from 8.0 feet to 11.4 feet. « At extreme Ipw, stages 
the flow from the lake is" controlled not by the gates but b^ a ba^. above" the 
dam at an approximate gage height of 9 feet. The records, $^w( flj^ fluctua 
tions in the level of the lak*e and are used in the stucBes of regul^tiqn of the 
lake and in computing the natural flow of Kennebec River a.$ Tt

COOPERATION.   Record furnished by Hollingsworth & Whitaiey Co. .

Daily gage height, in feet, of Moosehead Lake at east outlet, Maine, for
Sept. SO, 19m. : > ' '   ' f

Day.

I.. ............ 
2.............. 
3..............
4..............
S..,, ..........

6.............. 
7..............
8..........V...
9...............

10..............

11.............. 
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20. ...... .......

21.............. 
22;.............
23..........;... 
24..............
25.............. 

26..............
27..............
28.............. 
29..............
30..............
31..............

Oct.

14.4 '

14.4

14.5

14.5

14.5

14.4

14.4

14.2
14.2

14.2

14.1

14.05
"ii.'o"

NOV.

13.95
"iio"

14.0

14. Q

14.0

14.1

14.05

14.0

i4.6

.......

13.9 
13.9

13.8

iiT"

Dec.

13.9
"ii'g"

13.9

i41

ii.6
14.5

14.6

14.7

"i4.'7"

14.8

14.8
"ii.'s"

14.75

Jan.

"ii.Y"

ii.85

14.6

14.6

"ii'a"

14.1
14.1

14.1

"i4."05"

14.0
14.0

13.9

Feb.

"i3.'gs"

i3.7iB

"is." 6"

13.55

"is.' 5"

13.4

13.25

13.2

13.'l

13.1

13.1

12.65

Marl

12.5

"ii'i"

12.3,

12.4

12.4

12.6

12. &

"i3."6"

13.3

13.9

14.5

Apr.

15.0

16.7

1|5.«5

16,. 35

16.75

17.0
17.0

17.3

17.3

"it.'i"

17.4
17.3

 

May!

'ii'.s"

17.2
1 !

16.9

16.86

16.8

16.8

16.6

16.7

16.6

16.3

June.

16. 8

16.3

lfr.2

16.1

16. 1

16.0

15.9

is. 9

15.85

"is." 65'

15.5

15.4
"is." 3"

July.

"isJis"

M.«» 

14.8,:
 N'^5

14. 9 n

14.9

14.85'

14. 8

14.7 
14.65

14.5

14.4
"ii.'a"

Aug.*

M.15 
"i«T"

.' i i  . :/

 % 

y.-CMf*-
l^'is"

'iii'

'J8?4''

13.5

13.3
13.2

"ii'i""
"ii'os'

"ii'ss"

ii?

*4t.

: ',/"iil"
12.65

12.45 
19 4

12.3

'"'ttT

12.05

11.9

11.8

11.6

11.5

11.5

11.5

11.5



f, 1921, PABT I. 

' KENNEBEC RIVER AT MOOSEHEAD, MAIKE.

f. At Canadian Pacific Railway bridge a quarter of a mile below east 
outlet dam on Moosehead Lake, half a mile northwest of Moosehead rail 
road station in Big Squaw Mountain Township, Piseataquis"'C/ounty,'and 
4.4 miles from Sb^ierset Junction.

fi^AiNAGE ABBA.; :l,24d square miles "(jqeasiired on map. compiled, by Maine 
\'Water'Power Commission). '

VAiiABlLE. October 1, 1919, to September 30J 192^1 
'CjAG^.-pphain'gage near middle cif bridge, downstream side; reati by^^ ;Treffle

_ ,
BGE kEAsukEMENTs.1  - Made from bridge. '-,.'"' 
'LA^b CONTBOL.  Large bbuideris' and gravel. Coritrpl' is a series of 

rapids; practically permanent. >>
o'ir 'iirscHAB^B.   ;Maximum stage recorded during year, 5.12 feet at 7 

' ''"'  a. mV/Apni %& t (discharge^ ,6,330 second-feet); minimum( stage recorded, 0.99 
18 to f: p. ni. March 2Q, apd, at '4'p. "m! !j^r $9 (dis- '''' ''

(
: ; 'Maximum stage recorded, 7,13 feet Ma^ 12 and IS, 1920 

, I3,4p0 s^cond-f eei) ; mimmum stage recorded, '0.79 foot, Novem- 
er 8/1919 (^jscharge, i()2 secondTfee^). , 

ICE.   Not affecieii by ice.
Leakage th-rough west outlet dam and occasional opening of 

gates in this dam allows some .water, to pass down the west channel which 
is not included in records of flow made at this station.

charge is regulated by operation of the gates; at Moosehead 
Lake; large diurnal fluctuations occur during the log-driving season. 

ACCUBACY.   Stagerdischarge relation practically permanent. Rating curve 
; u fairly wefl defined below 7,000 second-feet. Gage read to hundredths twice 

daily. Daily discharge determined by applying rating table to mean daily 
gage height. Owing to operation of gates in the dam just above, some un- 

-J certainty 'exists in regard to accuracy of the mean daily gage heights durmg 
April, May, and June. Records fair for April, -May, and June; good during 

; remainder of year. ,

  Discharge measurements of K&nneb&e River , at Moosehead, Maine, during the yqar 
V ; ending Sept. SO,

[Made by M. E. Stackpole.]

Date.

Oct.21;... ...i. ..............
' ; ' 22

Feb. 17.......................

Gage , 
heignt.

Feet. 
3.18
3.12
3.23

Dis 
charge. ,

See.-/*. 
2.060
2,080
2,270

' Date.

Apr. 22......................:
23....................

&..
. F&t. 

3.86
6.05

Dis 
charge.

Sec,-/*. 
.3,390

5,fOO



-35

Daily discharge, in second-feet, of Kennebec Wiver at Moosehe'ddt Maine, for the year
.   . .. .- .- \ i: , ending Sept.^0,

Day. Oct. Nov. Dec. Jan. Feb. Mar. Ap*. May»

7..
..8,.

10.

11.
12.
13.

"14;
15.

16.
17.
19'

28!
' 21.
22.
23.
24.
25.

27.
28.
29.

V220 
220 
220 
220 
216

830
2,010
2,010
1,860
.1,860

1,860
1,860
1,860

1,880

1,860 
2,160 
2,160 
2,160 
2/160

2,160 
2,160 
2,010 
2,0lt> 
2,010

2,160
2,160
2,320
2,320 ,
2,320
2,32d

1,720
1,580

1,58Q 
1,380 
1,200 
1,200 
1,260

1,260
1,260
1,260

1*580,

1,580 
1,580 

 1,520 
1,520

1,520
1,520
1,5201,520

1,520 
1,520 

s 1,520

,1,860
1,860

1^580 
1,380

1,200
575
575
575
675

610
610
880
880
780

735
735
735
735

1 735

1,580 
1,580 
1,580 
1;580 
1,-58Q

l'520 
1.580 1 
2,010 
2,010 
2/610

,2,010
1,860
1,686
1,860
1,860

1,860 
"l&O 
4,860 
1,860 
1^860

1,860 
2,Q10 

1 2,010 
2,010 
2,010

2,010 
2.010 
2 Old 
2,010 
2,480

2,480 
2,480 
2,480 
2,480 
:2,320

2,320: 
2,,160 
2,160 
2,160 
2,160 
 2; 160

2,320 
2,380 
2,320 
2,160'

2,160 
2,160s 
3,160, 
2,160 
2,160

2,160
2,320

2,160

2,160
2,160

2,160
2,010

2, OKI 
2,010 
2,160 
2,160 
2,160

2,160
,2,160
2,010

2,010
2,010
2,010
2,010

2,010 
'2,010 
1,790 
1,790 
1,790

880
880780-
7.80
880

880 
540 
230, 
157 '157

170 
170- 
170 
170 

. 184

 198 
198 

  205 
205, 
205

23^3i<r
310
310

735
1,520
3,420
 4,780 
5,510

4,300 
5,260 
6,020 
6,020 
5,1260-'

" ; 360 
1*380; 
6,290
 2,830i 
6,020

3,420,
4,070
3,860
2,480, '4,540'

2,480 
3,850 
3,850 

J3,850

3,630
3,850
3,020
2,830
1,790

1,790
735,,

2,160
4,78* 
1,860

5/760 
.),.78jh 
1,720 
1,760 
.1,389

.5*1520' 

.580.

4,660
5,030
1,720

1,650
1,650
5,020
5,620

2,480
2,480

2,480 
2,480 
2,486 
2,^80

2,160
2,160
a^ieo 
&M

1,650 
l'650 
.2,018
4,780

1,,,580 
4,780

4^780"

12,460'
V2,650

2^650 
2,650
2,-650 
>|650,

2,010 
2,010 
2,QIO 
2,016

 i,aw

1,860 
1,790 

; JL,790 
"1,730

JtSP

2,'650' 
2,600; 
2,650 
3,480-
2,480 ?

1,31 
2,32R

a*oeo,

2,160
0,120

[2,820 
2,160 

:2,160AIM

;^,OW 
2,01,0 
1/860 
1,869

1,860
2,010
2,010
2,010

2,'010 
5,010 
1,860 
1,860 
1,860

1,790

"1^720 
1,720 
1,790

1,790
1,580
1,580
1,580
1,520

1.450 
1,380 
1,380 
1,320 
,M20

1,260
1,260
1,200
1,200
1,150

Monthly discharge of Kennebec .River at,, Moosehead, Maine,, for ^he 'gettr ending ' '  '' ''    '   >   ->.» '' ' -"''  " " ' 

[ Drainage area, 1, 240 square mites.]

Month.

January. . .....................................

April..........................................
May...........................................

July........:..................................
August. .................................. . . . . '  

The year ................................

- .. - Discharge iii seeawWeet. , f..,,,.

Maximum.

2,320 
2,010 
2,010 
2,480 
2,320 
2,010 
6,290 
6,020 
5,T)20 
2,650 
2,320 
2,010

6,290

Minimum.

216 
1,200 

575 
1,860 
2,010 

-157 
216 
735 

i;520 
2,160 
1,720 
1,150

' ^57"

Mean.

1,720 
1,540 
1,220 
2,080 
2,170 

893 
V 2,690 

3,070 
3,100 
2,510- 
2,010 
1,640

"'  2; 050

Per 
square 'ajfle^".

1.39
1.24 

984
lies
1.76 
.720 

2.17 
2.48 
2.50 
2.02 
1.62 
1.32

   ' !.'«  ''

>

  'Eun-ofl 
in inches

1. 
1.
1. 
1. 
1.

2! 
2. 
2.

  r~ '*  
4f : v'lv

1.
' y<--'  ' 22.



SURFACE WATER SUPPLY, 1921, PART I.

, KENNEBEC RIVER AT THE FORKS, MAINE.

LOCATION.   Half a mile above highway bridge and 1 mile above mouth of 
Dead River at the Forks, Somerset County.

DRAINAGE AREA.   1,570 square miles.
RECORDS AVAILABLE.   September 28, 1901, to September 30, 1921.
GAGES.   Gurley 7-day recorder on right bank half a mile above highway bridge; 

chain on bridge and water-stage recorder on left abutment used prior to 
October 18, 1919. Recorder inspected by S. C. Durgin.

DISCHARGE MEASUREMENTS.   Made from bridge.
CHANNEL AND CONTROL.   Channel at bridge is subject to slight changes. Con 

trol for new location is well defined by riffles a short distance below gage; 
at old location stage-discharge relation was occasionally affected by back 
water from Dead River.

EXTREMES OP DISCHARGE.   Maximum stage during year from water-stage 
recorder, 6.36 feet at 7 p. m. April 18 (discharge, 9,440 second-feet) ; mini 
mum stage from water-stage recorder, 1.92 feet at 8 p. m. August 2 (dis 
charge, 532 second-feet).

1901-1921: Maximum stage recorded, 10.1 feet by water-stage recorder 
from 4 to 12 p. m. June 18, 1917 (discharge from extension of rating curve 
23,700 second-feet) ; minimum stage recorded, 0.3 foot at 7 a. m. October 
27, 1911 (discharge, 215 second-feet).

ICE.   Stage-discharge relation seriously affected by ice for several months.
REGULATION.   Flow regulated by storage in Moosehead Lake. During May, 

June, July, and August the operation of Indian Pond for log driving causes 
a large diurnal fluctuation. Records of monthly dispharge have been 
corrected for storage by adding or subtracting a discharge corresponding 
to the amount of water stored in or released from Moosehead Lake.

ACCURACY.   Stage-discharge relation at present location apparently permanent 
except when affected by ice. Rating curve well defined between 500 and 
12,500 second-feet. Operation of water-stage recorder satisfactory, except 
for short periods shown in footnote to daily-discharge table. Daily dis 
charge October 1 to March 31 ascertained by application of rating table 
to mean gage height determined by inspection of recorder sheets, with 
corrections for effect of ice during winter; daily discharge April 1 to Sep 
tember 30 ascertained by use of discharge integrator. Records good.

Discharge measurements at Kennebec River at The Forks, Maine, during the year
ending Sept. SO,

[Made by M. E. Stactpole.]

Date.

Feb. 18.......... .............

Gage 
height.

Feet.
04.20
«3.53

Dis 
charge.

Sec.-ft. 
2,870
2 240

Date.

Mar. 22.......................
Apr. 21....... ................

A
Feet. 

2.86
4.16

tils- 
charge.

Sec.-ft. 
1.440
3,590

Stage-discharge relation affected by ice.



Daily discharge, i&tittflubfe&ftff Kennebet^Rtw at 
year ending Sept. S&, 1921.

ks, Maine, for

Day. Oct. feec. Jan. Feb. Mar. Apr. MayJ  June/ Aiig,'

14.

16.
17.
18.
19. 
30.

21.
22.
23.
24.
25.

:!::
-310.. 
31..

2,280
2,280
2,280
2,280
2,280

2,280

2/550 
2,550
syw
2,550 
2,460 
2; 460 
2,460 
2,460

2,460 
2,460 
 3,840 
2,930

2550 
3,130 
?.ll?

1840

2?sH) 
2,380 
2,190

2,190
2,190
2,110
2,460

2,370
2.370
y, 370

&

,200
,200

2,400 
2,500: 
2,500

,2,300

2,400
,2.200
1,850

1,540

I'SOO 
1,470 
1,470

2,190
2 190
2,110
2,030
1,960

2,110
2,640
2,640
2,460
2,370

2,300

1,100
3,000
3100
2,400

2,500

2300 
2,260 
2K20f

2,100 
2,200 
2,?°0

2,400
2,600
2,600
 2,4*

2,500 
SL60Q

^,300

2,300
2,300
2,300
2,400

2,600

2,500

-2,500 
2/600 
2,600 2 ~~~

2, tOO 
2,700 
2,800

3,000
2,700
3,600
2,600
2,600

2*500 
2,400
 4 4ftA

2/400

2,600 
2,600 
2^500 
2,500 
2,500

2,400 
2,300 
2,400 
2, 400 
2/400

2,400
2406
2,300

200

1,600
1,540
1,020

802
766

870
1,350

1-470 
1,730

2,550 
2,930 
3530 
3,970 
A 340 
1840

2,700 
'2,500

2)300

2,250
2,350
2,350
,2,900
2,750

1,900 
2,850 
5,300 
6,600 
7,10ft

1.600

ii»
5'700 
6/300 
r5,400

5,100
5,300
5,300
4.900
4,100

3,400

3j450. 
3/050 
3,000

2; 900 
2,550 
3,000

2,900
2,550
2,900
3,300
3,100

3,100 
3,050 
3,100 
ik150 
% 400 
3/150

3,250

3,050
3,000
2,850

3,150 
3,000 
2,"950 
2,800 
3,000

3,000
3,100
3.000
2,850
2,850

*$®

3200
3,200
3,150

3,100
3,200
3,000
2,900
2,950

2,750
3,000
2800

2,700 
:2,'6W 
2,950 2,750' 

»,65P;

2.600
2,650
2,800
3,600
3,600

3,100
3,300
3,350

3,350

3,300 
3,100 
2^900

2,950
3,400
3,350
3,200
2,900

2450
2,350

£8

2,300 
2,808 
4,150 
2, m

,2,060

2,1 
2| 150 
2,050

2,050 
feM00

1,940
1,900

1,880 
1J860 
1,840 
1,800 

-4720

1,660 
1.600 
1,600 
1,560 
^620

1,460
1,440
1,420,
1 380
1,360

1,340
1,320

NOTE.  Stage-discharge relation, affected by ice Bee. 26 to Mar, 11; discharge computed from gage 
heights corrected for «ffec.t of iw by roBans of two discharge measurements, records of discharge from Moose- 
head Lake, and weather .records. ; No cage-height record Nov. 26 to Dec. 8; discharge jBSJimated by com 
parison with records of discharge from Moosehead Lake.

Monthly discharge of Kennebec River at The Forks, Maine t for the year ending
Sept. SO, 1921. i;'

[Drainage area, 1,570 square miles.]

Month.

October...,.........,, _ .........
November....,,.....^.,;...,;..,.
 December........,;...,;,',..,.:,...
January..............1 ...,....;,..;
February. ......... 1 .....;..:.: ....
March.............................
April..............................
Trfav
June ..............................
July...............................

September. .......................

The year. ...................

Discharge in second-feet.

Observed.

Maximum.

2,930 
, ,3jl30 

 2,640

,: 3*970 
8,600 
6,308 
3,250 
3,700 
4,150 
2,150

8,600

Minimum.

860 
2,110 

: 1470 
, 2100 
- 2,300 

766 
1,900 
2,550 
2,700 
2,300 
1,740 
1,240

766

Mean.

2,260 
|48fr 
2,1102,458;2,490^ 
2,020 
4,700 
3 760 
2,990 
2,950 
2,130 
1,680

2,670

Corrected for storage.

MeajJ.

3,380 
2^880 
3,120 
1,440 

860 
. 4,200 

8,160 
2,560 
1,760 
1,640 

360 
230

2,430

Per square 
mile. -

1.52 
J.50 1.9ft   

.917 

.548 
2.68 
5.20 
1.63 
1.12 
1.04 
.229 
.146

1.55

Corrected 
run-off in 

inches.

- - ^75' 
' fc67 

1.29 
1.06 

.57 
3,09 
5.80 
1.88 
1,25 
1.20 
.26 
.16

20.98



PABT I.

j A 
and height-of water

LOCATION.   At dam and mill of Hollingsworth &' Whitney Co. at Waterville, 
Kennebec County, 2 miles above Sebastiepok lEUver and 3$4 miles above 
Messalonskee Stream.

, DJJAINAGE AREA,-   4,270 square miles. . ,
KECO»DS ; AVAiLA8iJE.-^]Siiareh 22, i&92, ̂ tp Sepliember
GAGES,   Rod gages in pond above daiK'and ^taiJiac 

recorder is used to obtain reedrds of 'head %& the 
in tailrace. .     ^, , .  ;. -n^  '    !'  .;;<>'.:. >-,- . .

DBTESMINAISON otf Di'scHAiiGE.   -IMscharge '. cqm^tited ̂ frpm° Sow over 
; thTough the logway, and through the wheelf of 'the Mij|. Wtten flow is* less 

than about 3,500 second-feet all the water Is used through tihe wheels.
IdB.  rStage-dischitrge relation not as a iufe aflFect^d by Jijfej in most winters the
;; ; entire flow passes through wheels 0f mill. ! '  ,» ; 
ItEOKOTjATioN.   Numerous power pl4nts-a»d rauch storage, ;abdve station; results 

not corrected , for storage. , ,. .,   ....
.   Records 'furnished by HcfltingsWorth fcvi^itjaey Co. ;

Daily discMrge, in second-feet, of Kennebeo River at WbteiwRe, M&ine, for the y&ar 
' ending &ept. $0,

Day. Oet. :  ISfov. Dec. Jan. Mar. 'Aprt May.: July.

14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

-27.

1820(J

4.480

1,330-

5.570
4,410

.4450
4,430
4,430

3,460
2,580
4,320
3,880
3,920

 3,880 
3,900 
3,900 
2,S60:

3,850
3,110
3,620
3,190
4,020
4,190

5,010 
12.-4O) 
9,'000

7.320 
6,770 

 «,290 
"5,100 

4>-880

4,930
4,830 

^3,880 
3,820 
5,010

4,130
4,130
4,540
4,300
3,990

3',950
5/690 
5,780

18,400 
28,700 
'21,i900 
16.900

4,740 
3,920 
3,920 
2,44&

21,200 
1Q.200
12, !500r

10,900
31,900

34,200 
22.400 
16,900 
H','490 
11,500

: 9,570
8,140
7,300

,8,040
 9,350

4,730
4,790
4,770
5,060
5,030

5,010 
5,010 
 4,516 
3,650

4,300 
3,, 980 
 3,920 
3,920 
3,990

4,170
5,010
5,290
4,780
4,180

4,800

4,180 
3,950 
^870 ','870

3,870
3,870
3,480

3,920

3,S70 
3,980 
3,870 
2,870 
2,730

3; 870 
3,980 3, 870" 

3,750 
3,850

3,870 
2^310
^850

'3,810
,  4,180 
' ; 5,160 

5,790
5,8ia:
5,550
6,, 190
 5,890

 'ft.000'"
',«;320

8,660 
10.600, 
10^200 
11,600 
12,700

12,200
10,600
9,780
9,310
6,900

 12,800 
8,380 

20,300~

22,308 
37,900 
26,700 
26,000 
29.600 
23,9QO

17,400 
15,000 

 124TO 
12.700 
11,500

12,900
14,000
19,200
19,800
17,900

15,500 
12,800 
9,080 

15,700 
13,90$

19,800 
11,800 
15,100 
J9,900
11,500

4,560''

" 530

4,210
4,310

7,230
6,690
6,890
6,230

5,260
4,010
5,510
4,480
4,260

5,D80 
5,110 
4,650 
3,570 
4-170 
5,110

4,020 
2,470 

«tt 
4,450 
4,130

3,720
3,810
4,040
3,610
4,050

4,210
4,010
4,030
4,170
4,110

2,636
4,060
,4'lTO-

 4,110

>020
,420 

 4130

4,190 
4/110-

3,920
5,420
95986
3,920
4,470

3,980
3,510
4,030
3,920
4,260

4,140 
35^0 
3,670 
2,040 
4,020

4,128 
4,040 
3,230 
2,920 
3>520 
2,340-

3,870 
3,450 
3,"280 
3,670

3^520- 
1,820 -

2,920
3,690

1,940
2,810

3,290
3.000
2,960
3,420
2,720

2,390
3,870
4,540
3,830
3,720

1,180 
2*040

2,780

1,560
2,470



%4,iM<tm$, for

[Drainage area, 4,270 square miles .]

Month.

O ct ober .......................................

December .....................................

Mareh^.l±..v..;.v!.!.!:..i:?;l:!:.Ai!.V.v:

May...........................................

July., ...... .,......,.......,. ...,,......,..
August .. ..../.... .1 ......;. : . . . . .-,'. : ; . ,. . v. . . .
September... ....,..,........_.., _ ...........

They'e&r...'.^....;.....:JC. .:;..:';£....
' ' '.'t i-'.-". or* .';«;,.: ! i"i J

Discharge in second-feet.

Maximum.

29,600 
12,400 
34,200 
5,290 

,4,340 
v 37.900 

-. 22;«00 
10,500 
4,560 

, 5,420 ' '" ' 4,540 
3,010

i;|> 37,900

Minimum*

1.350 
2,440 
3,950 
3.140 
2,3.10 

' '  8.8HV  r 9,mo
3,570 
2,470 
2,040 
1,820'- 

490

Mean.

6,050 
4,910 

12«W 
4,350 
3,760 

13:090 
15,200 
6,200 
3,990 
3,780 

'   3 23fr 
2,090

' ; y'- 499 <|« 6.f«QO

Per 
square 
.mile.

1.42 
1.15 

1 :2.99 
1.02 

. .881 
 "> £.»- 

3.56 
1.45 
.934- 
-.885 

:-'/756
r .489

1.-1..S5
>;*>;.' 

. Run-off 
in inches.

1.64 
1.2S 

'S.34 
1.18 
.92 

' "   *3, SO 
3.97 
1.67 
1.04 
1.02 
.87 
.55

20.98

diifdh3rge.ra gecdad-feetiNTs^uktte mileaad the run-oftinincfifes {><_ _ - _,.  .._ 
..-ti,_i_ tii  3 fdfartificial storage. The yearly disch^rgte aim; ran-ofl doubtless 

fpj.prDbably Httl^,stored,water is held,Mer frp.m year to year.

AOMFHBv FORKS, HJSOTE.'.   '-L ^ ' ' ;- ! ...

afcdve "fkrmliouse of Jereitniali ; Dttrgin 'and 1|

March 16,

Farley. 
vfe gage or by.

DftAINAGR ABEA.    8 SUttFe miles. .

;!t^Ol^-to ^ugus^',1^, t|J37; s 
f to ^eptemer 30? 192, ,

GAGE.   Staff txdte&ib large foou'IxSer .on left bank; read^bj 
DISCHABI»E M3^ksuBBMEi^.-^-J!^aiiei Jr0m ̂  cable 700 feet J

" wading. <' ri  ' ";: - ' ;; ' x '  -'- '-"  ' '  - ' - ; -i   -      .- - :* 
CHANNEL AND CONTBOL.  Stream, bed rough; control pjoactipfdly permanent. 
EXTBEMES OF ^iscB^BG^^MfeiHium jst4l^ rceprded ;diii*in^ ye%Sr, li.i feet at; 

^;4.3Q^). m.:March;31 ^liseh^rge, 10^ iOOjeconi^eet^^mini^iumfetage. recorded ; 
0.68 foot, several days in July and September (discharge, 148 second-feet). 

{o 1901-19J07 and 1®]$-!$$,:, IVt^arajim stage ^Corded,, 8.!ff:feet May 5, : 
^'fl90^,and May* 14, 1912 (^fech^rge from extensipii of fiting curve, -23, 100 

f secoftd-f eetj ; minimum stage? recorded, 0.2; foot 8epteH|ber 12-13 and 17., 
*" 191§ (water held back by logging dams, discharge not determined). 

ICE .-flotage-discharge ̂ relation seriously affected by ice. ' '

May and June.
ACCUBACY.   Stage-discharge relation practically permanent except when affected 

by ice. Rating curve well defined between 300 and 16,000 second-feet, but 
poorly defined below 200 second-feet. Gage read to hundredths twice 
daily, except during winter, when it was read once daily. Daily discharge 
ascertained by applying rating table to mean daily gage height, with cor 
rections for effect of ice during winter. Records good above 300 second- 
feet, but poor below 200. second-feet.
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Discharge measurements of Dead River at rf^ ftorfcs, Maaine, during ike year
Sept. 3

[Made by M. R, Btaokpole.]

Date.

Jan. 21......................
Feb. 18......................
Mar. 22......................

(Sage 
height.

Feet. 
«2.31
a 9 nfi

4.00

Dis 
charge.

Sec.-ft.   
656
507

6,000

Date.

Apr. 21......................
July 13......................

Gage 
height.

Feet.
2.28

Qfi

Dis 
charge.

Sec.-ft. 
2,100

358

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Dead River at The Forks, Maine, for the year
ending Sept. 30, 1921.

. Day.

1...*:.........
2..............
3..............
4..............
5..............

6.....;........
7.:............
8..............
9..............

10...............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20,.. ...........

21..............
tV) , '-

2S...... ........
9A  -,
25..............

26,.-....  ;.....
27^:.,;,;......
 28^;. u ;...,..-.
30... ̂ ...i......
31..............

Oct.

3,140
4,970
4.970
4460
3,990

3,140
2,750
2,750
2,030
i 9jn

709
654
610
590
570

530
510

1,540
1,390
1 94fl

1,100
Qdn
T&

:, «0
510

510
379
462
Dy**

632
610

Nov.

643
732
902

1,780
1,940

1,700
1,390
1,240
1 320
1,700

1,320
1,030

965
965

1,460

1.390
1,390
1,320
1,320
1,240

1,100
1,100
1,030

940
828

768
744
720
DWo

898
1 '

Dec.

fiQft

756
902

1,100
1,100

3,140
3,770
4,220
2,750
2,470

2,030
1,700
1,390
1-,240
1,860

2,200
2,200
2 SWI
2,030
1,700

1,-390
1 <VM\

'1 l^SA '

1,050
960

960
900
900
880 
860

. 800

Jan.

800
800
800
780
800

800
7SHI
780
760
760

740
740
720
720
720

720
72&

, 700
680
con

660
640'640
620
600

600.
600
600

600.
600

Feb.

600
600
580
580
580

600
600
560
540
fun

530
500
Wl
500,
500

500
500
500'500
490

490

' 4W
430'
420

420
,.560

Mar.

S4n
840
660
600
540

540
500
660
840

1,100
1 4M1
1 700
2,120
2,290
2,560

2,560
2,290
2,030
1,860
2,030

2,200
5,530
5,830
7,130
T dSfl

.8,,200
fr,570
7;480

4,460
6,140

Apr.

4,970
4,460
4970
4,710
4,460

3,990
3,990
5,2*T
5,530
a QQA

4,460«
4*460

^8,340

4*220

3,990
3990
4,710
4 ,m
4, 460

2,290
3 AAf\

s5o
O A(V\

 K KOjn

3,340
3,55«

:3>370
». ir&J
t adn

May.

2.750
2940
1.700
1,7002,saa
1.240
1.240
1,240
1.240
1 Mft

i ijifl
1 24&
1,170;
1,100ijoso

965
.1.130.

965
965

1,030

965
1,030
I'lOO
1 Wt

654

560/
520
065
720 
610
665

Jane.

720
610
720

1,640
510

S10
500
453
444
AAA

*' 444,
' 434

- - 4S4
1 483'
"444

415
,415

415
415

.415
325
325 - < >!mft
308

282240-
240

,. 240

July.

VAn
224
216
184'160

154
148
148
491
540f

'473
415
388
325
397

434
397
397

' 361
316

291
274
267
357
257

 2QO, m
.'192

176
257

Aug.

343
325
291
248
208

160
160
192
192
1Q9

160
168
200

' 532

208
^92
200
240
9jlft

240
216-' 184 ''

. 130
' led

178,
W

. .160.
1ftA

. 160
160

Sept.

'160
160
160
148
148

' -'i**
148
148
148
148

148
* 154

160
160
160

160
160
160
160
160

, 1B9
180,
ieo

; 160
' 1®

160
160

< 160
160 
160

:

NOTE. Stage-discharge relation affected by ice Dec. 2^ t<) Mar. iS; discharge! 
co*ected for ifltect of ice by means of two discharge meastirenienta, observerS-tietes, and weat



T iirbEOSCOGGIN RIVER BASIN.

Monthly discharge tif Dead River at The Forks^ 'Maine, for the^i
30, 1921.

[Drainage area, 878 square miles.]

Month.

October .......................................

March.........................................
April..........................................
Mly... ........................................

July...........................................
August . . ..... ..'. ...

Discharge in second-feet.

Maximum.

: 4,970 
1,940 
4,220 

800 
600 

8,570 
6,530 
2,940 
1,540 

540 
343 
160

8,570

Minimum.

379 
643 
698 
600 
420 
500 

1,940 
520 
240 
148 
160 
148

148-

Mean.

1,680' 

1 160 
1,630 

702 
516 

3,120 
3,980 
1 220 

459 
289 
205 
157

1,250.

Per 
square 
mile.

1.80 
L31 
1;,S6 

' .800 
.588 

3.55 
4.53 
1.39 
.523 
.329 
.233 
.179

1.42

Run-off 
in inches.

2.08 
1.46 
2.14 
.92 
.61 

4.09 
5.05 
1.60 
.58 
.38 
.27 
.20

19.38

ANDROSCOGGIN RIVER BASIN. 

ANDROSCOGOIH RIVER AT 1RROL DAM, W. H.

LOCATION. At Errol dam, 1 mile above Errol, Coos County.
DRAINAGE AREA. 1,095 square miles.
RECORDS AVAILABLE. January 1, 1905, to September 30, 1921.
GAGE. Movable rod gage; readings taken daily from sill of deep gate No. 6; 

elevation of zero of gage or sill of gate, 1,231.3 feet above mean sea level.
DISCHARGE. Computed from discharge through 14 gates in the dam by means 

of coefficients determined from a few discharge measurements.2
leas. Stage-discharge relation little affected by ice.
REGULATION. Errol dam regulates the storage of Umbagog Lake, the lower of 

the Rangeley series of lakes, comprising the principal storage of Andros- 
coggin River and amounting to nearly 20 billion cubic feet, and also a de 
veloped storage site on Magalloway River created by the Aziscohos dam, 
which amounts to about 9.6 billion cubic feet, thus making the total storage 
about 29.6 billion cubic feet. Errol dam is about 5 miles* below outlet of 
Umbagog Lake and about 3.5 miles below mouth of Magalloway River, thus 
making this stream one of the feeders of Umbagog Lake. Records not 
corrected for storage.

COOPERATION. Records obtained and computations of daily discharge made 
undef direction of Walter'H. Sawyer, agent for Union Water Power Co.,, 
Lewiston, Maine.

* See U. S. Geol. Survey Water-supply; Paper 321, p. 61.



SURFACE WATER -S¥PP£,)T,( <£ART I.

Daily discharge, in second-feet, of Androscoggin River at Enrol dam, N. H.,for the
year ending Sept. SO, 19% 1.

Day.

1. ....... ......

3..............
4..............
5..............

6..............
7..............
S....... .......
9..............

10,,.........-..

11 ..........
12.1............

14...............
15..............

16.',. ...........
17..............
18..............
18 '

20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31........:...:.

Oct.

593
531

1,150
1,390
1,510

1,580
1,640
1,640
1,710
1,740

1,730
1.730
1,740
1,770
1,650

1,600
1,750
1,760
1,680
1,650

1,660
1,740
1,860
1,890
1,890

1,890
1,890
1,710
1,660
1,690
1,700

Nov.

1,630
1,700
1,290
1,170
1,126

1,100
1,220
1,560
1,500
1,440

1,430
1,530
1,820
L900
1,890

1,860
1,860
1,930
1,680
1,670

1,770
1,780'
1,630

1*600

ien-
1*710
1,720
1,740
1750

Dec.

1,660
1,620
1,620
1,620
1,460

901
1,190
1,530
1,520
1,520

1,480
1,600
1,610
1,600

950

1,080
1,350
1,340
1,470
),670

1.680
*1 fffifl

1,680
1>760
1, 880

M',«BO»
1,950
1,960
1^970
2,010
2,000

Jan.

1,980
1,880
1,850
1,800
1,750

1,780
1,800
1,870
1,940
2,040

2,040
2,020
2,100
2r010
1,990

2,030
2,060
2,120
2,190
2,220

2,110
 1980E
1,980

2; 130

2.200
2,200
2,060
2,020
1,960
2,010

Feb.

2,130
2,170
2,140
2,060
2,050

2,070
2,130
2,140
2,180
2,190

2,160
2,170
2,200
2,200
2,200

2,170
2,120
2,110
2,120
2,180

2,190

2^160
2,160
2,140

2,160
2,140
2,160

Mar.

2,060
1 850
1,890
1,940
1,940

1,870
1,750
1,720
1,510
1,230

1,150
1,170
1,220
1,230
1,270

1,330
1,330
1,320
1,320
1,310

1,330
^710
2,260

2 '820

2,960
3,010
3,550
4,220
3,680
3,080

Apr.

2,910
2,470
2.780
2,910
2,580

2,950
2,480
2,530
2,530
2,550

2,530
2,530
2,450
2,450
2,200

2,050
2,010
2,080
2,100
2,080

2,050
^086'
2,110
2.140
2,150

2,22Q
2,230
2,230
2,220

May.

2,120
2,040
2,050
2,080
2,090

2,120
2,130
2,130
2,230
2,350

2,400
2,400
2400
2,360
2,310

2,260
2,280
2,240
2,080
1,720

1,540

1,600

i*94tf

r
1,930

'1,800
1,700
1,650
1,64ft

June.

1,570
1,700
1,460
1,500
1,650

1,780
1,820
1,760
1,750
1,720

1,620
1,400
1,460
1,^20
1,630

1,730
1,790
1,760
1,750
1,750

1,790
.1^790
1,720
1,66ft
1,616

.1^540
£470
1,460
1,370

July.

1340
1*350
1,470
1,520
1,510

1,510
1,490
1,470
1,450
1,350

1,350
1,340
1,400
1,410
1,260

1,220
1,290
1,300
1,250
1,140

1,180
1,280
1,270
1,260
1,260

1,240
1,250
1,350
1,?9Q
1,360
1,350

Aug.

1,320
1,300
1,280
1,310
1,330

1,330
1,350
1,360

1*310

1 300
1*210
1,150
1,040
1,040

1,150
1,330
1,370
1,360
1,300

1,250
1,240
1 240
1*300
1,340

1,350
1,320
1326
1,320
1,300
1,280

Sept.

1,180
1,120
1,150
1,170
1,260

1,270
1,260
1 fUfV

1,'230

1,210
1,260
1,33ft
1 340-
1*30&

1,210

1*200
1 230
1,180

1,150
1,140
1,180
1 140
1^210

1,310

"-l^SSSrf-
I'zio
1* 1TO

Monthly discharge of Andrpscoggin River at Enrol dam, N. H., for the. year ending
'   Sept: so,mi: '   "  

, ;-> [Drainagearea, 1,095squarenulss.J , , -  

Month

March,... ,...;...-.. u.........;....;^....,..
April..........................................
May...........................................

July...........................................

Discharge in second-feet, ,.

Maximum.

. 1^890 
1 930 
2,010 
2,220 
2,200 
4,290 
2,950 
2,400 
1,820 

, 1,520 
1,370 
1,340

4,220'

Minimum.

..'  -, 531 
1,100 

901
  M W i:"205tf
"' 1,150. 

2,010 
1,540 
1,370 
1,140 1040' 
1,120

531

Meari."

: l' ftlrt 
1,680-: 
2,'OQO 

-' 2, 150 
.', 1,990 

2,360 
2,03» 
1,640, 
1,3,40 

1 1,280 
1,220

1,730

Per 
square 
.mUew'

. 1.-.48. 
1.47 
1.45 
1.83 
1.96 
1. 82 
2.16 

 i/1.86 
1..5Q 
1.22
l.-if 
1.11
1.58

Ron-bfl
ia inches.

, : , ., 1.71
1.64 

  . 1 1.67 
2.11 

' 2.^4 
2.10 
2. 41

: i2.i3
1.67 
1.41   ii35 
1.24

21.48:

NOTE. The monthly discharge in second-feet per square mile and the run-off in inches do not represent 
the natural run-off from the basin because of storage. (See "Regulation.")  



nwm*.

LOCATION. At upper or sawmill dain of Brown Co., formerly Berlin Mills Co., 
at Berlin, Coos County.   > , ; -

DRAINAGE ARE A.-*-!,380 square miles. - _
RECORDS AVAILABLE;^ ^October 1, 1913, to September 30, 1921.
GACJES. Fixed gages are maintained in the jriver above the fbrebay racks and 

'in the taili»ce immediately below the outlet of the wheel&^ttjese gages are 
referred td-^he same datum, and the diifferences in the readings give the head 
acting on the wheels; a gage is also attached to each wheel gate, frpni wMth 
the wheel-gate-opening can be ascertained. ,- , ,

DETERMINATION of|r, DISCHARGE. Discharge: computed from curves 
from Hoiyoke te$ts of the wheel <*unners; using.the headland gate 

.--.'as ascertained from the gages. ; Quantity of water wasted over the 
;/;, computed by the Francis. formula^, for discharge over weirs. ;:

Icfi. Stage-discharge .relationnot affected by ice.
REGULATION. Under,an agreement between the power users on Andrpscdggm : 

River, the flow at Berlin, N. H., is maintained at a minimum of 1,550 seeond- 
feet and at such a point above 1>650 second-feet as is consistent with-the 
constant maintenance of that quantity. Final regulation of the river is 
made at Ponlxicook dam, N. H,, above which /i£*a pond ^pritajAing .about 
a day's supply; the primary regulation is made at Errol, N. H., about 30 
miles above Beriii*. c ^ o r c «

COQIIERATJOJ*. Gages are under the direction, of George P. Abbott, qf the Brown 
Co., and discharge record is furnished for publication by Walter H, Sawyer, 
agent for Union Water Power Co., Lewjsiton, Maine. , ,, r

Daily discharge, in setfotod-/e&t,"of 'Andfose&gffin '.River of BerUn, N,. H,, for
: ..,-.. ;-. ti , year ending

Day.

1 i    ,
2..............
3, .............
4..............
5..............

6..............
7^..:L.......V].
8..............9...........:..

10..............

11. ....,:-.!. .: ;'.J
12..............
13..............
14..............
11

1*., ............
17..............
is
IS..............
20. .............

21..............
22. .............
23..............
24..............
oc

36.... ..........
27..............
28..............
29.............. 
30..............
31..............

 Oet.

3,600
2 200
2,000
1,FOO
1,£00

l,EOb 
1,880
1,900

'1,900
1,900

1,900
1,900
1,900
],eoo
1,920

l,fOO
1,900
1,920
1,920
i,roo
2,000
2,100
2,100
2,100
2,100

2,100
2,000
2,100
2,100 
2,100
2.120

Nov.

.,2,150,
2,200
2,350
2,300
2,120

2.'ioo 
2; 100
2,100
2,120
2,080

2,100
2,080
2,100
2,100

2,100
2,100
2,080
2,100
2,100

2,100
2,0°0
2 inn
?,100
2,100

2,100
2,100
2,100
2,050 
2,100

Dee.

2, 100 ,
2,100
2,100
2,100
3,200

3,000 
2,80fr
2,500
2,200
2,120

2,100
2,100
2.100
3.000
2,800

2,400
2,100
2,100
2,120

2,020
2 1 An

2,100
9 ooo

2.000
2,080
2,100
2,120 
2 190
2*120

Jan.!

?,,ioo.
2,200'
2,150
2,100
2,150

2,050 
2,10*
3,100
 2;i09
2,100

2,050
2,100
2,100
2,150
2,120

2.100
2,100
2.100
2.100

9 IgQ

2.120

2.100
2 " 1AA

2,100
2,100
2,100
2.100 
2,100
2,100

F.et).

; 2S 100'2*100
2,100
2,100
2,100

2,100
!fc,lW-
V9°,
2/100
2;, 100:

2,180
?,w..
2,100
2,100
2,100

2,120

9 J0Q

2.100

2,100
2,100
9 fQQ

9*100

2,100
2,100
2 1 ^fi

Mar.

$tw
2,250
2,150
MOO
2,120

2,iSo
2/15Q
2 S 2SO.
3,600
Q 7AA

2,'5CO;

2,650
2,400
2,400

9 fOO'

2,400
9 200
3,' 000

.5,000

4 000
 » 000
4,500

4,800
7,000
8 nftft

7,000 
4,000
4,500

..Aj>r-

5 QQO
3,500
3,000
3,000
3,000

slobo
3,000
?,4PQ
3,400
3,200

2,7<»
o son

'2,200
2,400
2 400

2,400
2,800
2,700
S CrAfl
o qnn

2,700
2,500

o *ann

9 9QQ
2*^00

2; 200
2 200'

, May-

2, 10Q
2,roo
2,100
2,1,00
2,1<»

2.050 
2,101)
2,050
2,10ft
,2,000

>J',QOO

2'*?6&
2^150
2 Anft

2,000

i TOO
1 onf)

2 000

2 (W\
1 r 50
ijroo
1,700
1.850

1 CQO

I.fflO

1,850 
1,8.50
1,850

Ji»ne,

,l>800
t,800
1,800
1,850
l,80fV

1,750 
.1,760 J
1,7.401,/wo-
Ij750

1/oe
i Rnn
1 ' 750
]'?50
1*700

1,750
1 7%ft

1,750
i 7^n

1,750
1,700
1 700
1'P20

I,f40
1,620
1,POO 
1,610

 7«>y-

;,eno
i.foo
1,600
t,eooI;«MO
1, 00 

' lifOO'
i,jeool'^0

.J,??0

.1,COO
1,550  't.tW
1,POO
1 £00

1,POO
1 600
1,580

1,620

i fog
I'fOO
i fOO
1 f&{\

1,570

l.fOO
1,610 
1,600
1,600

Aug.

1,«QO
l,fOO
IjfOO
IjfOO
1,600

1,COO 
IjfOO
l,eo6 i'iftn'-
1,ISO

1,?20'i,coe
1,600
1 POO

1,000

1,620

1 t'OO
1 POO

1,580
1,600

1,600
1,600
1,600
1,600 
1ft An
1,600

Septu
   , / 

J,600
1,600
1,600
1,600,
1,«W

1,600 '
i,eoo
1,600
1,580
1,600

1,600 ..-
1,600
1,600
1,600
1 fiAA

1 *\fiA

1,600
1,600
1,600
1,600

1,620
1,600
1,600
i Ann
1,600

1,600
1,600
1,600
1,600 
1,600

55969 24 WSP 521-
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Monthly discharge of Androscoggin River*at B»rli%, N". H.> /or the year ending
Sept. 30, 1921.

[Drainage area, 1,380 square miles.].  / r .* -

Month. ,, ,

October. ..............................,.....;.

April......................... ....... ,..._.,. ...
Wfty.......................:....... ...........

July.:.........................................

Ther year ......................... ̂  .....

- Discharge in second-feet.

Maximum.

2,500 
2,350 
3,200 
2,200 S 
2,150 
8,000 
5,000 
2,150 
1,900 
1,620 
1 650 

, 1,620

, 5,000

Minirmim.

' 1,880 
2,050 
2,000 

,, 2.050 
2,100 

  ^ 3100 
, ,,2,200 

1,700 
1,600; 
1,550 
1,580 
1,550

1,550

Mean.

2,WO 
2,120 

"2,260 
2»0 
2,100 
8,380 
2,680 
1,680 

: : 1,7*) 
1,600 
1,600 
>,600

2,100

> Per 
square 
mite.

1.4S 
1.54 
1.64 
1.63: 
.1.52 
2.45 
1.94 
1.43 
1.25 
1.16 
1.16 
1.16

1.92

Run-off 
in inches.

. 1.67a-
, 1.76 

1.58 
2.82 
2.16 
1.65 
1.40 
1.34 
1.34 
1.29

20.62

NOTE.   The monthly discharge in second-feet per square mile and the run-off in Inches dp,not represent 
the natural run-off from the basin because of storage. (See^Kefeulation.")

ANDROSCOGGIN RIVER AT RtTHFORD, MAINE. ,

LOCATION.   At two dams of Rumford FaiUs Power Co. at Rumford,
County.

DEAINAGE ABBA.   2,090 square miles.
RECOEDS AVAILABLE.-:  May 18, 1802, to September 3O, 1921. ;   
GAGES.   One in pond above each dam; and in tailraces of power station and

mills. 
DISCHARGE.   Computed from discharge over the dam, by use of the Francis

weir formula with modified coefficient, and the quantities passing through 
'' the various wheels of the power station and mills, which have been carefully

rated.
ICE.   Stage-discharge relation little affected by ice. 
REGULATION.   Storage in Rangeley systein of lakes at headquarters of Andro

scoggin River, aggregates about 29.6 billion cubic feet. The stored water
is regulated in the interests of the water-power users above and below this
station. Records not corrected for storage. 

COOPEEATION.   Records obtained and computations made by Mr. Charles A.
Mixer, engineer, Rumford Falls Power Co.



Daily discharge, in m&xnd^eet,-'^/ Andro&coggin River o4 
: year ending S^pt, $Q, 1#W,...

. ;;pay.

1. .............
2..............
3.-..   ,...  ;.> .
4..............
5;..';.i;:....v.
e:. ......  '.'!'..
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
is............:.
19..............
20..............

21..............
22..............
23..............
24..............
25^... .........

26...."..........
27.-'.. ...........
281.............
29;,............
30..............
31..............

Oct.

12,300 
6,230 
8,960 
3 410 
S,030

'2, 710 
2,620 
2.470 
2 480 
2,550

2,320 
2,190 
2,380 
2,390 
2,540

2,650 
2,610 
2,520 
2,450 
2,410

2,380 
2,390 
2,420 
2,080
.2,340

'2,430 
2,380 
2,680 
2,860 
2,660 
2 270

Nov.

2,690 
2,970 
5,390 
3,74Q 
3*770

3,170 
2,700 
2,690 
2,63fr 
2..95P

2,890
2,770 
2,500 
2,310 
2,700

2,600 
2,720 
2,6402,520' 

2,540

2,270 
2,270 
2,330 
2,530 
2,710

2.&90 
2,770 
2^290 
2,180 
2,310

Dec.

2,610 
3,610 
3,l70\ 
3,120 
4,810

11,300 
7,570; 
4,720 
3,740 
3,730

3,530
8,320 
4, 330 
4,230 

12,600

8,940 
6,000 
4,690 
3,610
3,560

3,120 
2,980 
3,300 
2,760 
2,050

1,680 
2,620 
2,930 
3,050 
3,140 
3,190

Jaa.

2,990 
2,700 

.3,260 
3,320 
3,350

3,100 
2y:940 
2,920 
2,530 
2,930

2,950 
2,960.
2,740 
2,760 
2,990

3,110 
3,360 
2,660. 
2,850 
3,040

3.200 3*'2W-

2,580 
3,090 
2,570

2,720 
2,980 
3,160 
3,110 
2,660 
2,830

;Feb*

2,800 
2,630 
2,810'
2,850 
2,800

2,520 
2,770

2-720

2,800 
2,830 
2,460 
2,730 
2,740

2,730 
2,SOO 
2.820 
2.780 
2,370

*«<
2,640 
2,830
2,720

2,640 
2,350
2,590

, Mati  

. . '- j i 
2,750 
3,050 
2,980 
3,140 $'Wr

2,010 
2,960 
3,030, 
3,440 
6,910

5,680 
5,280 
5,200 5;:980'' 

5,390

4,980 
6,450 
5,860 
4,150 
4,160

10^100 
7,620 

12,800

13,200 
10,600 
12,800 
13,800
10,500
8,520

: Apr»;

10,700, 
9,430'
7,230 
6.800\J,m
7,55&y 
7,510 ; 
5.950 
6,400 
8,170*

6,420 
5,100 
4, 770 
4,610 
4,780

5,640 
6,750
8,440 
6,530 
5,580

4,770 
4,540 
4,760 
6,950
8,450

7,170 
5,890 
5,310 
4,910
4,460

.: ma::  ' '- 
MayJ.June,,

.3*440 
'4,310
4,16fl 
3,730s'm
3,670 
3,010 
2,790 
3,^10- 
3,730,

3,090 
V 3,280v 
3,330
3,840 
3,360

3,770 
3,440 
3,150 
3,100 
2,980

2,790 
2,140 
2,840 
2,890 
2,560

2,500. 
2,580 
2,590. 
1,690
2,580 
2,570

,2,470 
2,380*
2.400 
2.430 
1,540

2,380 
3,250 
2.310f?23e-

;2*J2Q

2,020 
 1,5580,
i/400'
2,380 
2,450

2,290 
2,220 
'2,060 
1,900 
1,740

1,650 
1,740 
1,710 
1,630 
1,670

1,580 
1,680 
1,680 
1,690
1,660.

'jujy.

1,660 
1,700
4670 
1^6701,786
1,'tttf1 
1,600 
1,790
i>82&;

->¥7S-
2,260

I'eeo
1,970

2,330 
1,610 
1,830 
1,820 
1,880

2,5.70 
1,900 
1,700 
1,480 
1,700

i>75a
1,670
1 74Q 
1,900
1,910 
1,840,

,Jluig,.,.

.-."jflJ!
4j7i90. 
1,710 
l-74ff

^i*80"
ti*m<

2,450
^iae>
1>860, 

1,760 

t»
2,130
1,800

1,740 
1,706 
1,850 
2,250 
1,830

1,630 
1,630
1,650 
1,650 
1,610

il r670 1,590' 
1.500 

.1.640
1,630 

-Ir 690

'^>t.v

1,620 
f^620
1,,61Q 
l'590 

: 1^560

' 1,630 
  1,630 

1,630 
US80 

.,1,580

1,640 
;^710.' 

1,850
l'650 
1,680

1,700 
t,650 
1,640 
1,610 
l'620

1,660 
1,630 
1,570 
1 550 
1, 510

1/630 
1,«30 
1,600 
1,650
1,650

Monthly discharge of Androscoggin River at Rumford, Maine, for the year ending.
Sept. SO, 1921,      

[Drainage area, 2,090 square miles.]

.-; Month, ;i

February. .....................................
March........   ...............................
April.........*...............................
May. ;,v~v,... .............. ...........*. .,

July.........:...........................,.....

S eptemfter ............... :. ....................

The year....... .........................

Discharge in second-feet. '

Maximum,

12,300 
5,390 

12.600 
3,360 
2,850 

16,800 
' 10 700 

4,310 
2,470 

. 2,330 
,   2,450

16,800

Minimum.

2,080 
2,180 
1,680 
2,530

21,010 
4,460 
1,690 
1,540

 1,480 
1,500 
1,510

1,480

Mean.

i
3,000'

4,' 320

2'70» 
6,960 
6»420 
3,130 

"2,010 
. 1,820, 

1.800 
1,630

3,300

square 
mile.

1.44

2.07 , 1.42 ' 

1.29,, 
3.338. er
1.50 
.962

i   -'871 , 
.861 
.780

1.58 s

f i ':"'   

Run-off 
. in inches.

1.66 
. -! ... 1.48^

.;.. 2,39
' 1.64

  .1..34. 
3.^4

, , L73 
1.07  /-. --a.oo
.99

- ; : .87

^^1.43

NOTE. The monthly discharge in second-feet per square mile and the run-off ifrinehes do cot represent 
the oatura^ run-off.from the,basin because of storage. (See "Regulation-"). ile indicated iqinimuni dis 
charge usually occurs on Sundays when water is held' back by flams. ' ^      

,,,, .,...'. .,., MAOALLOWAY BITO^ AT AZJSCOHOS DAJC, MAOTE. " /

LOCATION. At Aaischos dam^ Oxford County, 15 miles above mouth. 
DRAINAGE AREA. 233 square miles (measured ba map compiled by Maine 

Water Power Commission).



46 SURFACE I39S1JHP4BT I.

1912) to September 30, 1921.. ; ; - -^ >V< 
GAGE. Vertical staff in two sections, the'lower attached to one of the concrete

buttresses of the 'dam and the upper on the concrete gate tower. 
DETEBMIWATION OF DISCHARGE. Dischargfe determined front readings of gate 

openings. Gates have Ijeen rated by current-meter measurements at a 
' station at{>$ut a mile Ttelpw the' dam. .' ' '

R<BG0LATipN.-^The! storajge.,df about 9,593 mulioa cubic feet is completely regu- 
i«: Jateel* and-the discharge corresponds to requirements of Water users below.' 

, The ojjepatjon of the gates is planned to maintain as nearly $s possible a,
' constant flow at Berlin, N. H. Records not corrected for stooge. 

Cooj?E»A«roN^pischiibrgfis computed an<l jEuriushe<I for publication by Walter H. 
SawyerVagent for Union "Water Power Co., Lewiston, Maine.

Mo^ly discharge of Magdttoway River at Azi^ for th$ year ending-
. *i'    '"  -.,:  .,."-.  :  .Sept. so, 1921. '  ; ". . ; 

[Drainage area, 233 square miles .J

Month

October.............!,.............,...........
November. ;... .. .«'.r;.i ........................

January   -c » ' "  
Febmary..i..j... '..I..........................

AprU. .......,.../... ...........:.,..........
May...........................................

July............................................
Augtist:;,...-..;..^;,...'.,...-..:.:...,...^.!.;.

Discharge in second-feet .

Haximi«Da;

1,570 
801 
.802 

1,430 
1, 100 

255 
535 

1,180 
1,290 

999 
, 715 

121

1,570

M|pJT**UTn .

153
, - 154 

153 
.-   ,-,793; 

255 
12» 
147 
158 
537 
718 
121 
119

11»

Meaa.

549 
496 
375V 

1,130-
581 
144 
256
704 

1,140 
816 
'282' 
120

550

Per 
square 
mfle.

2.36 
2.18 
1.61
*85 
2-49 
,618 

.1.10 
3.02 
4.89 
3.50
ua
.515

2-36

Run-off 
in inches.

2.'72'" 

2.38, 
1-8*- 
5.59«2.5**:"

  .71- 
1.23 - 
3.48 
5.46 
4.04 
1.40' 
.57

32.03

NOTE . The monthly discharge in second-feet per square mile and the run-off in inches do not represent 
the natural run-off from the basin because of storage. (See " Begulation.")

LITTLE ANDKOSCOOGm RIVER NEAR SOUTH PARIS, MAINE.

LOCATION.-T At old dam at Bisco Falls, 200 feet below highway bridge and 5| 
miles above South Paris, Oxford County.

DRAINAGE AKP^. 75 square miles. -,..
RAcoBDS AVAILABLE. -September 14, li)13, to September 30, 1921. :
G4«E. Chain on left bank; read by G. A. Jackson.
DISCHARGE MEASUREMENTS.- Made from highway bridge or by wadinf.
CHANNEL AND CONTROL. At low and medium stages water flows through opening^ 

at left of old stone dam; opening was enlarged by high water of April 9,19l4j 
and again by high water of March, 1921; water flows over dam at gag0 
height 5.30 feet. . .

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 9.1 feet at 
i; 9 a.m. December J.5 (discharge from extension tof rating eupve, 2,770 second- 

feet); minimum stage recorded during year, 0.90 foot at 1̂  p.m. August 4, 23,;, 
and 27 (discharge, 3 second-feet).

1914-1921rMaximunls^age recorded, f .Brleet'Aprd 14, $%2Q (discharge 
from extension of rating curve, 3,540 second-feet); aiuiimum. stage recorded, 
0,7 foot at 6 p. m. August 16, 1914 (discharge, 1 aecond^oot), . ,- -.   <.
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icm-r-Oontibl remains open throughout -tbie -wrote*; stage-discharge «ela,ti©»» Jfot 
affected by ice. - l  ,;'»?;  . u>^,

REGULATION. Storage at SBQWS Falls, l.| niiles above the station, and at West 
Paris, 4 miles above, has some effect on regimen pf stream.

ACCURACY. Stage-tljsschajge »ration changed March 8; otherwise practically 
permanent. Rating curve used befdre change, well defined below 700 
seeond-rfeet and fairly well defined between 700 and l,SOtHecond-feet; rating 
curve used after change^ Well'defined below 300 second-feet and fairly well 
defined between 300 and 1,200 second-feet. Gage read to half-tenths once 
daily, except on a fewt days in October, December, March, and April, during 
rapidly changing stages, when gstge was read twice daily. Daily discharge 
ascertained by applying rating table to daily gage height. Recor$,. Jq$d- 

 ii except for days when . the number of gage readings was insufficient' to 
deterfiftine accurately the mean lor the day. >i     .*

'Discharge  measurevKents of Little Aridroscoggin River near South Paris, Maine 
' during the year ending Sept. SO, 1921. - . J;

[Made by M, R. Stackpolej

Date.

Feb. 23......................
Apr. 1...... ................

Gage 
height.

Feet. 
2.30
7.17
6.56

PJ*:

Sec.-ft. 
67

1,080

.,,"«,v*V,

Apr. 8.x........ .. ......,... 
6......................

&,
"" Feet. 

4.72
4.62

t 1 Id

Dis 
charge.

Sec.-ft. 
305
^8*

21. 5

Daily discharge, in second-feet, of Little Androscoggin' River near SqUtK Paris, Kfainz, 
for the fyearetiding-Sept. 30\1921. ;s ' >" -'' -  '''

Day.

I..'..... .......
2... U.... ,^'i.v
3,_.--..   ...

,«.,.,.......,..
< '   ' ' 

7I::::::!:;:::::
.9..(.,,. t ..,.,..
10..............

11..............
12..............

  131ji.i^-...i...if:'::::::::.:.:
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.:............
.25..............

26..............
37. .............
28..............
29..............
30..............
31..............

Oct.

585
325
140
108
108
OA.

92
68
47
37

47
32
29
24
84

68
54
47
47
40

54
34
37
34
34

37
47
110
124
132
ins

tfov.

124
140
458
325
239

124
116
124
1 An

140

140
132

108
92

76
76
54
47
47

47
61
76
76
68

76
84
76
76
68

Dee.

92
219«
199
124
179

,588
458
360

. 326
314

259
219
ISO
325

2,870
<!19

458
426
91 Q
199

1QQ

189
189

159

140
124
132
124
116
108

Jan.

108
,124
124
116
108

116
. 116'124
H#
108

100
92
,92
111
132

124
108
100
100
09

92
Q9
84
84
76

76
fiS
61
68
68
76

j?eb. !

68
,.;!«fl

68 '-38
fil

U«  

61 ]
4?

61

=1
76
KA

47
61

61
61
54
47
68

76
68
68
54
u

61
47
68

Mar.

" 100
116
140
124
124

; 132
149
159
532
340
404'

582
, 616,
586
S32

532
372
340
340
312

960
960
785
735

1,500

1,500
960
532
900
532
482

'Apr.

'i.iio
' 735
5^2So'
340
 S84
249 &m'

422

272'" 189
179'189

: 2291

586
532
586
388
260

219
209
229
616
506

326
260
219
199
189

Kay.

 w
:iv.3»9;

199
; 489'

ten

, -f&fi-

140
132

Iz4
'l32

108

219
   9,ftQ

109
179
140
124
92

92
124
116
92
92

61
54
47
54
54
47

June.

" ' 3*4
M , Sd.

29"   '  29'
--20

. 24
24

: ' ; 20
. 16
' 121

12- r 84-
04?K
68 :

   ;«8 =
61
54
20
24

20
20
20
20
20

.18
20
24
20
20

 tuly.'
i<> ;>;

J io
s;18
16    - jad
20,

    »fl
20 ..'   v 2flr
Q^
 92

124 ' ! W

- 29'34
,' -:<m

24
20
20
16
18

24
22
20
22
16

18
14
16
16
14
10

 ;^nd:'

' : 4.'0:'
*&'
4.0-   ®M

,: .4,0.

9.0
4.0«.e*
4»0

' 4.0
' 7.5,'

«;«
4.p' -A'* 1

.|;A«.
4i>i
4.0
9.0
7.5
4.0

4.0
5.0
3.0
3.5
4.0

4.0
3.0
6. a
40
5.0
6.0

Sept.

6.0-
4.0
5.0
4.0
5.0

4.0
6.0
4.0
4.0
4.0

' 9.0
6.0
& n
7.5
6.0

4.0
5.0
4.0

. 4.0
4.0

3.5
4.0
5.0
4.0
4.0

4.0
5.0
4.0
3.5
4.0
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Monthly discharge of Little Androscoggin River near South Paris, Maine, for &e 
year ending Sept. SO,

[Drainage area, 75 square miles.]

Month.

April..........................................

Discharge in second-feet.

Maximum.

585 
458 

2.670 
132 
76 

1,800 
1,'Ue 

219 
84 

*124 
10 
9.0

2,670

Minimum.

24 
47 
92 
61 

. 47 
100 

: 179 
47 
12 
10 
3.0 
3.5

3.0

. Mean.

91.8 
118 
321"m.§
61. 1 

52^ 
367;  , , 
130 
33.2 
29.1 
5.02 
4.85

150

P«r 
square 
mile.

1122 
1.57 
4.28 
1.31 
.815 

7.03 
hC89 

1.73 
.443 
.388 
.087 
.065

2.00

Run-off 
in inches -

1.41 
1.75 
4.93 
1. 51 
.85 

8.10 
5.46 
1.99 
.49 

, .45 
.08 
.07

27.09

PRESUMPSCOT RIVER BASIN.

PEESTJMPSCOT SIVEH. AT OUTLET OF SEBAGO LAKE, MAINE,

LOCATION. At outlet dam at Sebago Lake and hydroelectric plant at Eel Weir 
Falls, 1 mile below lake outlet.

DRAINAGE ABBA. 436 square miles.
RECORDS AVAILABLE. January 1, 1887, to September 30, 1921.
GAGES. On bulkhead of gatehouse at outlet dam, and in forebay and tailrace 

of power plant.
DISCHARGE. Prior to March, 1904, discharge was determined from records of 

opening of gates in dam; since March, i904, flow from lake has been recorded 
by three Alien meters, one on each of three pairs of 30-inch Hercules wheels; 
wheels and recording meters cheeked by current-meter measurements, 
brake tests of wheels, arid;electrical readings of the generator output. Water 
wasted at regulating gates is measured from records of gate openings afed 
coefficients determined from current-meter measurements. Water taken 
from Sebago Lake for supply of Portland water district and leakage through 
reservoir dam, a total of about 18 second-feet, is not included in the records.

REGULATION. Sebago Lake (area, 46 square miles) is under complete regulation. 
Records not corrected for storage.

COOPERATION. Record in cubic feet per mintite furnished by S. D. Warren Co.; 
computations in cubic feet per second made by engineers of the Maine Water 
Power. Commission.



di«c/sarffe, in second-fee^of Pmw^scofnlSicer at outlet of 
Maine, for the year ending Sept. SO,

Da? .

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8...,.....,.:...
9..............

W.... ...,.... 

11..............
12..............
13..............
,14...:..........
15..............

16.. ... f . .,.,...
17........;:....
18..,!..........
19..............
20....... .......

21....::......:.
22..... :;..... v..
23..... r . .......
24...;.!........
25..............

2ft...............
27..............
28..............
29..............
30.......:......
31..............

Oct.

657
669
121
828
775

764
82*i
777
738

, 195

778
791
785
817
812

773
' 276

. 798
791
778

800
777
821
225
832

812
811
791
792
770
233

Nov.

834
824
744
769
789

826
197
835
823
7,W

822
733

: 219

832

812
759
791
749
734

218
741
763
700
6^6

743
721
224
789
794

  Dec.

808
752
741
757

' 272

778
788
785
745
711

714
64

829
.786
598

sia
824
721
229'788

'776

1794,
818

: 785
,.271

;i82
808
786
784
761
815

i Jan.

773
191
762
737
819

73<i
 831

7<>9
214
818,

' 806
798
796
769
707

179
-7d7

811
833'833'

799"

: .771"211

788
«86

,837,
813
792

. 766.
129
833

.;Fe.b, ;

8%
815

.'815'
S26 7»

193
7f>2 :
790
821

, .81+

790
779
240
815

' 818

813
803
803
784
205
828-

K.,828
$33

!-.821,
793

.765
244
731

'Hat*.

,742
765

. 'ft3

703

255
70<»

, 716,
' 708

t>29

669
640

  25*
724
695

698 66»
707-
655
227

' -ft*
, 682'792

«85.
664

607:
12

707.
687704'

701

vApr.

, 725
718

,«87
804
862

' 862
1,020.
1.330

'1,680
2,290

1,850>
1.230'852

843.-
676

577
194

,753
836

. .$38

839'
60ft. J 534"

Ijfilft;
2,370

2,360,
2.360
i,s(bOi
1,020
' 463
>.. .».

May,

46ft
' 801

869
821

  823

"feo
! 858-

814
799
R36

835
836
731

: 1,050
1,440

l,&b'
1,180
..725,

707
880

v.WS'
 ill*7--548'
-; ; «* 

474

4^
, 312

9
' 302-

714

June;

790
H31
881-
731'  242

834
 880

r 834
' 836

SPi

 595
184
490
423!369

335 ': «».
4|S
182
?2e>

" '   907''

r/703
' 742
) 666

564

. 181
549
w"S17
836

'piy-

518
503

-  3
2S6
565

482
48fi

, 505
' -464

OQ1_

Kf.K.
663

' 68S
665
824

6Q3"146

671
670

-. -551

666
  ,665,334-

 ! 182 r
498

.665'
663

 <:&» 
663
357<
114

Aus.

510
811
52&
528
508

'-4*5
302
665

' 668
... 666

664
666
561
208
603

; 596 '

  «03
. 597

445
:I13

m. >fio
m

+ 598:
595

595
583

-.482-
553' ' 548'

857

Sept.

553
544

.-. 553
m

 d8*

60S
603
596
599
572

258
544

'A801
60S
596

,559
551
217
591
598

598
602
567
545
103

596
601

599
^-589

Norp.T-gee paragraph on " Discharge" in station description. -..-, v

Monthly discharge of Presumpscot River at outlet * p^$eo(ig6 ttas,ke> Mo 
year ending 8ept. Sfi'*0®* ' ; -' - ;;

, [Draioage area, 436 square qules.)

    ' - . ^Won"1-- , - ,,

March.........................................
April. .....................................;...
\fav '    -'-.,.

July... ............... .............^...........

September .....................................

< .  ' ' a «ti.^..i!, ;,.: «. .  :i.  ;,';.-; 
Discharge in seqond-feet., .,

MaximuBxl

832 
835 
829 
R37 
835 
792 

2,370 
1.4W 

835 
824 
668 
606

2,370

Minimum.

121 
197
64 

129 
195 

12 
194 

9 
,-.181 """ 3 

182 
60

3

Mean.'

692 
702 

  .: 683-
:'-.:1.fi»3:

720 
«29 

1,120 
711 
587 508' 
533 
517

67$

...,?««    , 
square 
,mile.

1.59 
1.61 

. ,1.57
<>. ,;;;i. 59 

i.es
'  ' t'44 
. . .'2.57 

~ .1.63 
1.35 
1. 17 
1.26 
1.1»

' '-'*" t'«

.' - L' i 
i,' r,'/ 

Eun-ofl 
%**¥&« 

1.83 
1.80 
1.81
1.83 
1.72 
I.o6 
2.87 

' ^

l!s3

' 20.97

NOTE. The monthly discharge does not represent the natural flow from the basin because of artiflcia 
storage. The yearly discharge and run-off probably represent more nearly the natural flew, because com 
paratively little stored water is held over from year to year.

See also paragraph on " Discharge" in station description.



IMtf fcABT I.

SAGO RIVER AT CORNISH, MAINE.

i-At highway bridge at-Cornish, York County, half a mile below 
mouth of Ossipee River.

DRAINAGE AREA. 1,300 square miles. -..
RECORDS AVAILABLE. June 4, 1946, to September 30, 1921. 

{ GAGES. Friez water-stage recorder on ^eft bank about 300 feet above highway 
bridge, installed October 30, 1919; recorder referenced to gage datum by 
hook gage inside of well; chain on highway bridge used from June 4, .1916, £o 
October 29, 1919. Datum, of ,well gage is at a different elevation" than that 
of chain gage; at low water the well gage reads L17 feet higher than chain 
gage. Recorder inspected by A. H. Guimont.

DISCHARGE MEASUREMENTS. Made from bridge. , - ' :
ipHANNEi* Atfj> CONTROL. 4Bed covered withis&nd arid botilders; channel brokejn 

by one pier at bridge.
EXTREMES QF DISCHARGE'. ^-Maximum stage during year from water-stagje 

recorded, 9.5l feet at &'"a. m. March 28 (discharge, 12,^00 second-feet) J 
minimum stage during year recorded by-chaia,gage, 0.15 foot at 6 a. m. 
September 3 (discharge from extension of rating curve, 100 second-feet).

1916^-1921: Maximuj^ stage recorded, 9.4 feet by chain f age at 6.30 a. to. 
June 18, 1917 (discharge from extension of rating curve, 17,400 second-feetj; 
minimum open-water stage recorded, that of September 3,1921.

ICE. Ice forms to a cbnsi(|erabl§ thickness; stage-discharge relation seriously 
affected duritig most winters., t '';

REGULATION.- Distribution ; df flow somewhat affected by power development 
at Great Falls 3J^ miles above the gage.

ACCURACY. Stage-discharge relation shifts slightly at infrequent intervals; 
present rating curve well defined between 600 and 13^000' second*feet. 
Operation of water-stage recorder satisfactory, except for short periods as 
indicated in footno'tJe ^<Ji|aiiy-dischatge taple.  ' Daity discharge ascertained 
by applying rating table to mean daUy gage height determined by inspec 
tion of recorder sheetir;'for days When fl&totuation was large, the mean of 
12 bi-hourly gage heights was used, with corrections for effect of ice during 
winter. Records good. ' :i ' ''

measurements of Saco River at Cornish, Maine, diJiriti$ the year ending 
' ; ;; ' !:i Sept. SO, IBM.

IMMe by M. R. Stackpole.]

Date.

ySn 17

&«
Feet. 
3.65
5.08

04.24

Dis 
charge.

&ec.-ft. 
2,150
4,100
2,420

Date.

Feb. 22. ......... .

20....":....

Gage 
height.

Feet. 
«3.9a
63.32
63.44

Dis 
charge.

Sec.-ft. 
1,320
1,620
1,120

Date.

June 23.. .......

Gage,, 
height.

Met, 
2.70
2.27

Dis-
charge.

Sa^fifc 
1 180
 ;?«

<.:r*i

o Stage-discharge relation affected by ice. & Stage-discharge relation affectedby fogs'."



Daily discharge, in
Sept. $0,. 19*1.-

, for the year ending

Day. Oct. Nov. Dec. Jan. Feb. APT- June.
.m-

2,410
3,100

9......

14.
15.

18.
19.

21s.
22.
23.
24.
25.

28.

38. 
31.

$'460 
3,100
2,780
2,530
2,230

2 050 
1,820 
1/720 
1,610 
1,500

I*. 380 
1,320 
1,260

1,150 
1 130 

,l'.070

950

950
932
950

1,030
1,080
1,100

2,530
2,410
2,350
2,230,

2,110
2,050

1,820
1,720

1,660
1,610
1,556

1,500
1,430
1,290
1,550
1,660

1,660 
1,550 
1,550 
1/430 
1,440

1,500 
1,610 
1>73A

4,080
4,500
4,670
.4,840

5,010 
5,,000, 
5; 300 
6,500 
8,800

8.800
8,600
8,000

7,210
6,450 
5,890 
5,350 
4,«70

4,080
3,300
2,800
2,600
2,400
2,300

2,200
2,100

i'soq

2,300 
2,QOO 
1,850'

1,650 
1,650 
i,£5Q 
1,650 
1,630

1,600
,1,550

1,750
1,650

1*900 
.1,950

2,100
3,400
2,400
2,300

1,800 
1,750 
1*700 
1J700

1,«50 
1,600

1,500 
,1,500,

1,450
1,400

1».400, i;3^' 

1,300 
1,200

1/300 
1,250 
1,200 
1/200i 
V1W

1,650

1,-BOO
t/«00

1,600
1,550

|;4oO 
?rm
5,000

8,800
8,600

8,400 
8,000 
7-, 800

8^200 
8,800 
9,200 

W,400
l^OOO 1

11,500
12,200
12,600
12,;400.

11*200

A 900, 
$500

000
10,600

>-8>40C 
V<»

7*, 020

6,830
6,640

3,450 
=3; 600

6,450
6,070

S6,07Q 4,070' 
,6,280 
6,450 
6,640

6,830 
6,830 
6,450 
7y210 
'7,210

6,830
6,640
6,450

|8Bff

2)800 
2,900

W1W' 

3, COO 
2,950 
2,900

2,700 
2,400 
2,400 2,200' 

2,100

1,950
1,900 
1,750 
1,65C

1-650

1,3*0 
1,250
l,2ttJ

1,250

iyow

1,100

*960 
880

860
980

1,040
1,040

950

800930"

910
1,000

  870

50Q. 
720

' 570 : 
, &Q-

91Q

I'.OOO 
1,000

9*0 
9$0 
960 
750 
8lO

'780
-760 
720 
640

 640 
570-

630

500 
 610-

47ft'500' 

  440'
520'

,«70,

550
700
570
680 ] 
830 . 
730
720
740 i

710
570
475
580
570
540

510
455

410

400
435

500
560

550
550

335
420

-660

450
550
460
860
400

600 
67C 
580 
540 
530

. NoTE,rrrStage-discharge relation affected by ice Dec. 27.to Mar. 11; discharge computed from gage heights 
corrected for effect of ice by means of two discharge measurements, obsen ers notes, weether reccrds (nd 
comparative records from West Buxton. sta^etdisdherge relEtion affected by logs May 21 to Jure 21. 
discharge computed from gage heights eerrecjted fcr ^ffect of logs by means of two disrturge merstirettents; 
observer's notes, and comparative recbrds froilj the jtaiion on Ossipee'EiTer. Dischrrge estimated Dec, 
12-14, Mar. 25 and 26.

Monthly discharge of Saco River at Qprnisfy^Maine, for the year ending, Sept. 30,19SJ.

,; ,- ...   {Drainaga area, 1,300 square miles.]

,M<aitti. ;

OctoDer........ ..................... .,,.*.....

April..........................................
May...........................................

July...........................................

    Discharge in second-feet.

Maximum.

3,680 
2,590 
8,800 
2,400 
1,650 

1:2,600 
11,600 
5,900 
1,500 
1,080 

830 
670

12,600

Minimum.

779 
1,180 
1,500 
1>600 
1,150 
1,550 
6,070 
1,600 

760 
500 
440 
330

330

Mean.

1,840 
1,800 
4,880 
1,950 
1,440 
7,050 
7,570 
3,040 
1,060 

829 
600 
501

2,720

Per 
square 
mile.

1.42 
. 1.38 

" 3.75 
1.50 
1.11 
5.42 
5.82 
2.34 
.815 
.638 
.462 
.385

2.09

Ban-off 
in inches.

1*64 
1.54 
4.32 
1.73 
1.16 
6.25 
6.49 
2.70 
.91 
.74 
.53 
.43

28.44



SURFACE WATER SUPPLY,' 1921, PAET I.

SACO RFV-ER AT WEST BtTXTOHV MAINE. , .

LOCATION. At hydroelectric plant of Cumberland County Power & Light Co, 
at West Biixton, York County.

DRAINAGE ABBA. 1,550 square miles.
RECORDS AVAILABLE. October 19, 1907, to September 30, 1916, and January 1, 

1919, to September 30, 1921.
GAGES. One in pond above dam; another in tailrace of power house. '
CHANNEL AND CONTROL. Crest of concrete dam about 300 feet long.
DISCHARGE. Flow over dam and through, rated wheels of power plant determined, 

by means of hourly gage readings. ;
ICE. Stage-discharge relation not affected by ice.
REGULATION. Distribution of flow somewhat affected by several power develop 

ments above the gage.
COOPERATION. Records furnished by Cumberland County Power & Light Co., 

Portland, Maine. ,

*Daily discharge, in second-feet, df Sdbo River at West Button, Maine, for the year 
t. ending Sept. SO, 1921.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

ii.. ............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.. ...v-.. ......
25..............

26..............
27..............
28..............
29..............
30..............
 31..............

Oct.

3,560
4,230
4,280
4,580
4,380

3,950
3,740
3,390
3,060
2,500

2,810
2,480
2,340
2,120
2,160

1,670
1,880
1,930
1,720
1,710

1,630
1,680-
1,450
1,060
 1,540

1.580
1,400
1 440
l'430
1, 140 .

, 983

Nov.

1,550
1,690
1,660
2,490
2,870

3,060
2,760
3,150
2,840
2,750

2,450
2,580
2,370
1,950
2,570

2,350
2,280
1,880
2,200
2,000

1,760
2,;290
2.390
1,750
1,590

2,340
2,260
1, 710
2,350
2,140

Dec.

1,740
1,810
2,310
2,420
2,800

4,900
5,160
5,110
5,170
5,180

5,420
5,390
5,410
6.Q2Q
9,560

9 640
8 7ftn
8,220
7 KAft

J,370

6 840
5^820.
5,120
4,680

9 G7ft
9 <Llft

2,510
2,360
9 9S2A

2 ISO

Jan.

i Qftfl
2,100
2,570
2 ftftft

2,680

2,770
2,550
*> ion
1,920
2,250

2,070
1,680
1,800
1,760
1,870

1,760
2,270
1 O^fl

1,950

1,700
1^670
1,180
1,920
2,040

1, 750
i 7sn
i fit*n
1,720
i left

Feb.

'1,840
1,580
1,570
1,720
1 fiXfl

1,380
1,760
2,120
1,960
1 690

1,850
1,600
1,280
I noft

1,700

1 640
1^680
1,790
1,470
1,520

1,920
1,600
1,180
1,620
1,650

1, 370
1,240
2-, 150

Mar.

1,750
1,840
2,450
2,620
3 7fMl

2 1irt
A AXV\  '

4,200
5, (SO
s son

9,030
9,570

11,400
11,000

in Grin
10,^00
10,400
9 Qf)f\

9,320

9,890
in fton
10,900
11 onn
12 600

iq (Wl

13,500
U nnf\

14,000
 to ROD

13,200

  Apr.

13,400
13,600
12,900
12,900
12,300

Wr9W
9i760
9,100
8,670
7,900
Q OQA

7,950
7 7807' >vtn
7,1*70

7,150
7,070
7,610
7 OOA

7,860

7,910
7,740
7,820
8,510
9 97ft

1 f\ ftftft

8,500
Q QOft

8,150
7,670

May.

6,720
6,860
6,330

.5,870
5,130

4,940
4,700
4,163
4 280
3,800

3,500
3,660
3,370
3,640
3,810

4 460
4^220
4,030
3,830
3,520

3,430

3,060
2,480
2,330

i arm
2,270
1,670
1,440
1,720
1,730

June,

1*830
1,720
1,620
1 400
1^170

1,820
i nan
1,270
i 9sn
1,290

1,01,0
1,000
1,350
^,.620
1^560
1 3Qft

1,320
1,320
1,370
1,740

1,360
1,230
1,290
1«,270»-1U

1,230
1,140
1 l^lft

1,140
1 Wft

July.

1,190
837
938
659
667

997
796
862
768
826

I'ooO
1^290.
1,400
1,630

1,280
1,120
1 130
1,340
1,320

1,360
1,290

945
760

1,310

1,140
831
jKrq

981 551
331

Aug.

543
608
588
867
527

725
664

1,020
873
905

827
730
587

.556
,736

487
  fiJtt

801
782
985

S32
533

1,050
947
QCO

712
661

TU
632
665

Sept.

£50
674
389
S7R
424

724
921
600
477
247

fiift
CStff.

673
744
656

}fU7
66?
624
634

894
744
624 SAT
634

630
620

fttl
»30



SACO BIV1B BASIN.

discharge of Saao River at West Station, Maine, for the year ending Sept. 
SO. 1921.

[Drainage area, 1,550 square miles.]

Month.

December .....................................
January .......................................

March...............................,,;..,....
April..........................................
May...........................................

my. ..*,:>... .................................

September ........................ ; ............

Discharge in second-feet.

Maximum.

4,580 
3,060 
9,640 
2,770 
2,150 

14,300 
15,600 
6,860 
1,830 
1,530 
1,050 

744

15,600

Mi"iT"H"if

9S3 
1,550 
1,740 
1,180 1,180' 

-.' -.. , 1,750 
7,070 
1,440 

854 
331 
487 
247

247

Mean.

2,380 
2>270 
4,880 
1,980 
1,660 
8,870 
9,220 
3,740 
1,360 
1,040 

736 
615

3,240'

Per 
square 
mile.

1.54 
1.46 
3.16
1.28 

. U07, 
5.72 
5.95 
2.41 
,.877 
.671 
.475 
.397

 ; 2.09

RuW-ofl 
in inches.

1.78. 
1.63 
3.63 
1.48 
1.11 
6.60 
6.64 
2.78 
.98 
.77 
.55 
.44

28.39

OSSIPEE RIVER AT CORNISH, MAINE.

miles above con-IxjCAtioN.   At highway bridge itf Cornish, York County, 
fluence with Saco River.

'DRAINAGE AREA.  455 square miles (measured on map compiled by Maine 
Water Power Commission).

RECORDS AVAILABLE.   July 5, 1916, to September 30, 1921.
GAGE.   Chain attached to bridge; read by O, W. Adams: '
DISCHARGE MEASUREMENTS.   Made from bridge or by wading.
CHANNEL AND CONTROL;   Channel covered with sand and gravel; may shift 

slightly; broken by one pier at bridge.
EXTREMES OF DISCHARGE.   Maximum stage recorded during year, 6.0 feet at 

8 a. m. December 15 (discharge, 4,160 ;gecond-f eet) ; minimum stage rer 
corded, 0.20 foot at 6 p.! pa. July 3 (discharge from extension of rating curve, 
76 second-feet).

1916-1921: Maximum stage recorded, 7.25 feet June 18, 1917 (discharge 
from extension of rating eurve, 6,480 second-feet); minimum open-water

; stage recorded, that of July 3; 1921.
ICE.  Ice forms ta considerable thickness and stage-discharge relation is seriously 

affected during most winters.
REGULATION.   Flow regulated by dam at outlet of Great Ossipee Lake. Power 

developments, at Kezar Falls, 5 miles above the gage, may have some effect 
on distribution of flow.

ACCURACY.   Stage-discharge relation shifts occasionally at times of high water. 
Two rating curves used during the year; curve used prior to March 13 well 
defined between 400 and 5,000 second-feet; curve used subsequent to 
March 13 well defined between 200 and 5,000 second-feet. Gage read to 
hundredths twice a day. Daily discharge ascertained by applying rating 
table to mean daily gage height with corrections for ice effect. Records good.



54 SURFACE T^Ag^R ; SUP.pI»Y, 19*21, PART I.

Discharge measurements of Ossipee $iyer ai,Cornish, Maine^ during the year en,<$,ng
8epL80\ 1921. " " ' "" "

[Made by M. R. Stackpole.J

Date.

Nov. 11.........

Jan. 17. ........

Gage 
height.

Feet. 
1.88
3.58
2.22

Dis 
charge.

Sec.-ft. 
723

1,970
930

.D^te.

Feb'. 22.. .......

20..........

Gage 
height.

Feet. 
'«2.06

1.30

Dis 
charge.

Sec.-ft. 
599
345
410

Date.

Aug. 16.........

Gage 
height.

Feet. 
1.22
.80

Dis 
charge.

Sec.-ft. 
393
233

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Ossipee River af Cornish, Maine, for ffi& .
ending Sept. SO, 1921. ;

Day.

1..............
2.. ............
3..............
4..............
5..............

6..............
7.. ........_.
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20

-21.....:........
22..............
23..............
24..............
25..............

28..............
27..............
28..............
29..............
30..............
31..............

Oct.

1,190
1,120
1,050

980
920

920
860
800
740
740

685
610
562
540
518

475
475
475
455
43* «;

.  435-
415
415
415
435

415
388
398
398
475
495

Nov.

518
540
860
860
860

800
800
770
712
685

660
660
660
660
660

660
635
660
660
fiftft

712
740TTO'
770
7/0

.740
660
635
635
712

Dec.

770
770
770
800

1,500

1,82P
. 1,980
1,980
1,900
1,820

1 740
1*660
I'fiBO
2^680
4, 160

3.980
3*960
3,580
3,040
2,, 770,

2/410

1 900
1,740
1,6,50

1,550:
l'450
1,350
1,250
1 200
1,100

Jan.

1,050
980
980
980
Q9fl

920
, 920

920
920
920

920
940
930
920
920

920
930
920
940
<un

9201
QOA

900

880
840

, 820
820
780
760
740
740

Feb.

700
680
660
635

.585

685
760
760
740
74fl

740
720
720

. 720
700

700
680
680
640
600

> 580
600
eoo
620
fififl

600 C580-
620

. ; ,

Mar,

680
660
660
660
680

740
820
860

1,340
3,228

3,130
3,400
8,860-
3,400
3,220

3,130
3,130
3,040
2,860
n OCA

3,310

tt'Sti
3*490
3,670

3,670
3,670 }
3,580
8,580
%220:
2,950

Apr.

3,580
3,490
3,400
3,040
3,860,

2,590
2^410;
2,320
2,140
1,980

1,900
1,820
1,660

i*580

1,580
1,580
1,900
1,900
1,820

1,820
1,660
1,580
1,820
2,680

2,860
2,320
1,980
1,900
1,740

May.

' ,660
"aw

,420
,340
,190

1,120
1,120
1,050

920
860

800
§60
920
980
980

980
920
920.
920
860

800
770740-
680
650

... 595
570
495
470
448
448

June.

425
425
402
380
380

360
, 390

320
340
470

47«
495
.496
570
545

" 470
448
448
448
435

402
402
402
402.
425

340
340
402
425
448

July.

198
103
80
83
87

87
-, 87

112
470
495

495
520

iSao/
495
495

520
c520

448
448
448

426:
402
389
360
360

3,20
279
272
259
256
249

Aug.

246
252
246
236
224

168
202
218
214
211

20fir
211
21*
227
233

239
236
243
SS52
3£9

246
243
1246
94ft

243

214
1«9

188
182
227

Sept.

188
179
173
170
160

160
 (^' "IS5

193
346

249
246 343
214<2D5

'%

.160
168
185

: 185

193
221
211
163
160

218
218
218
221
230



at Gortivskf !Sf tf&ife,-. i&»Uw-   .
[Drainage area, 455 square miles.]
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October. ......................................
November. ....................................

February. ......................................

Ajurfl. .........................................
May...........................................

Jtil#. .............................................

August. .........................................

\ tftscharge in second-feet.

Maxtmum.

1,190
86<} 

4,160 
1,050 

76Q 
3,860 
3,580 
1,660 

570 
.520 
252 
249

4,160

>i   

Minimum.

, , 398 
518 
770 
740 
580 
660 

1,580 
448 
320 
80 

168 
155

80

Mean.

621 
704 

1,970 
900 
666 

2,600 
2,190 

905 
422 

.. 381 
224 
196

980

'" Per"'' 

square 
mile.

1.36 
1.55 
4.33 
1.98 
1.46 
5.71 
4.81 
1.99 
.927 

-.-    .727 
  .482 

.431

2.15

BfliH>ff 
in inches.

1.57 
1.73 
4.99 
2.28 
1.52 
6.58 
5.37 
2.29 
1.03

:.' .84
.57 
.48

29.25

MEBRIMACK RIVER BASIN.

PEHIGEWASSET RIVEB. AT PLYMOUTH, N. H.

LOCATION. At two-span highway bridge in Plymouth, Grafton County, three- 
fourths of a mile below mouth of Bakers River.

DRAINAGE AREA. 615 square miles.
R&CORDS AVAILABLE. Jjaivuary 1, 1886, to September ,30, JJ921.
GAGES. Vertical staff gage in thtee sections; two lower sections about 40 feet 

above the bridge; upper section on bridge abutment; pead by, A- F- Morse.
IJISCHA^GE MEASTIREMENT^. Made from" upstream Bide 0f bridge at ordinary 

and high stages^ At extremely low stages measui«emeftts made by wading.
CHANNEL AND CONTROL. Right channel is rocky and practically permanent; 

left channel cpvered with fin$'gravel which shifts occasionally. Control, 
section for low stages is gravel, bed of river and has shifted slightly at various 
times. At high stages banks are overflowed below,the bridge, and the con 
trol is somewhat indefinite.

EbtTREMEfs OF DISCHARGE. Maximum open-water stage recorded during the
year, 11.5 feet at 2 p. m. October 1 (discharge, 13,500 second~feet); a stage
of 11.6 feet was "observed at 7 a. m. March 10, but the channel was par-

k , tially obstructed by ice at the time; minimum stage recorded, 0.33 foot on
i July 6, 7, and 9 (discharge, 122 second-feet). ,

1903-1921: Maximum opeji-water stage recorded, 15.42 feet at 7 a. m. 
March 28, 1913 (discharge from extension of rating curve, 18,700 second- 
feet); a gage height of 18.17 feet was recorded at 4 p. m. February ?5> 
1915, but stage-disch&rge relation was probably affected by ice at the time. 
Minimum discharge'60 second-feet on September 21, 1913, and August 12, 
1919.

I^E. Eiver freezes over, and stage-discharge relation is affected by ice usually 
from December to Marelu

REGULATION. Several small ponds on Bakers River and other tributaries but 
practically no storage regulation. At very low stages the paper mill at 
Livermore Falls is obliged to shut down several times daily and at these 
times the ponding of water affects the distribution of flow at Plymouth.



SURFACE WATEB .SUPPLY, J.9£l,; PART I.

ACCURACY. Stage^difscharge relation for low stages has, ehanged at various,* 
times and several different rating corves have been used, these different 
rating curves all coinciding for stages above 2,000 second-feet, above which 
point the stage-discharge relation is apparently permanent. Rating curves 
well defined below 15,000 second-feet. Gage read twice daily to half 
inches. Daily discharge ascertained by applying rating table to mean 
daily gage height, with corrections for effect of ice during winters. Records 
good.

Discharge measurements of Pemigewasset River at Plymouth, N. H., during the^ 
year ending Sept. 80, 1921.

Date.

Dec. 22
Feb. 15
July 22

Made by 

E. E. R. Dornbach.......................................................
J. L. Lamson. . ...........................................................
.....do., ........ .........................................................

Gage 
height.

Feft. 
o2.23
ol.58

.92

..ii. ' f- 

charge, -.<

Sec.^t, :,';,
1,280.'
v 322

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Pemigewasset River at Plymouth. N. H.,for the 
year ending Sept. 30,

Pay.

l.. ............
2..............
3..............

5........L..'...

6..............
7..............
8..............
9..............

10..............

11..............
12..............is.,..;.........
14..............is.:........:...
16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..,.......;....
25..............

26..............
27.......1......
28..............
29..............
30..............
31..............

Oct.

12,700
4,500
2,400
1,680
1,510

1,010
. 895

786
'710
665

606
530
517
504
401

479
449
414" '   425
403

403
414
392
381
340

360
340
485
859
695
571

tit>v\

437
859

3.940
2,700
ly«00

1, 200
1,050

859
802

1,360

1,260
994

; , 802
680725"

695
i680
967877'
725

665
479
755

<1»530
1,050"

931
826
755
695
485

Dec.

665
2,900
2,110
1,410
2,300

10,300
J. 18ft

2,610
2,000
1,800

1,760
1,560
1,260
1,280

12, 100

4,870
3,050
2,350
L890
1,600

1 AAfi

1,360
1,140
1,120

930

860
960

,900
900
960
880

Jan.

860
780
880.
^Ort "

t 7ftft

760
740
680
700
640

fldft
620

1 600
ftjrt
700

860
. 780

720
680

  720

760
680
660
600
eon

580
580

..560
560

' 520
500

;Feb.

560
560
480
4$0

.-470

*am<
600
ErtA

490
470

470.'480

480
410
480
O7A

OQA

, 420
420
390
 OOA

390
340
320
340
q,in

320
300

Mar.

420
500
Kdn

' sAn
760

580
fiitn

1,850
2,100

10,400

,4,230,
IT 600
4,030
4,230
3,290

3 QAf\

3,700
2,250
2,450

9 oqui

11,300
4 O7H

3,730
7 600

9,610
5,780
6,560
7,270
3 7/vj

3,070

Apr.

11,100
5,670
3/860
3,320
2,950

3,290
3 AAA

2,,450
3,100
4,500

2,770
2,' 300
1,950
'1 Sflfl

1,720

3,120
3j3QO
4,870
3,070
2,350

2,100
1,950
2,070
3,350
4,180

2,850
2,850
2,070
1 840

'1,700

May.

1,580
1,360
1,2BP ;
1,150
1,070

«13
S^Q
786
740

. 740

, 680
635
665

1,320
1,630

1,110
859
740
695
635

IV71

571
635
650
557

543
504
467
487
255
330

Jane.

370
340
330.
330
320

288
311
288
271
263

, 228
350

 ...467
' 467

467

370
288
288
288
214

200
182,
182
182
182

176
130
146
239
330

July.

288
271

,263
207
214

122
199

135
543

  755

 740
710
437
370

; ; 306

414
, 370

288
221
302

437
370
255
239
214

194-194
194
176

,.;370,
414

Aug.

311
38S
255
224
.207

' 194
104
224

  'SB*
340

255
263
81»
437
330'

330
288
467

1,980
802

557
504 414
330 S330s

288
255
255
224

224

Sept^

224
-214

,-. 207,
20ff
170

' 170
188m
182
170

170
176
239
265

; ! 224

' 207
214
207
224
231

  200
247
491
320
271

. 311
' 381

802
' 247

' 255

NOTE. Stage-discharge relation affected by ice Dec. 21-24 and Dec. 27 tQ Mar. 10; daily discharge based 
on two discharge measurements and gage heights corrected for effect ottee. - '      



BJVES BASIN.

Monthly disch&rg&.of PemifteuMsset River at Plymouth, N. H., for the^yetsr Ending
Sept: SO, -1091. 

[Drainage area, 615 square miles.]

Month. '.',

October.................................. ....
November. ........ ............................
JDdeember /....................................
January. . 1V1 ..................... .......:....
February......................................
March.............................. ......
April......,............................;.:;...
May............................ . . ... . . .
Jtaw........ ......:..........................
fvO^.. .........................................
Attfiist. ....;............. ......;. . . . . .

' The year. ........................;......

Discharge in second-feet.

Maximum.

12,700 
3.940 

12.100 
880 
600 

11,300 
11.100 
1.630 

467 
755 

1,980 
491

12,700

Minimum.

340 
437 
665 
500 
300 
420 

1,700 
255 
130 
122 
194 
170

122

Mean.

1,190 
1,050 
2,370 682' 

431 
4,130 
3,180 

806 
283 
327 
399 
236

1,260

Per.: 
square 
mile.

1.93 
. 1.71 

3.85- 
1.11 
.701 

6.72 
5.17 
1.31 
.460 
.532 
.649 
.384

2.05

Run-off in 
inches.

2.22 
1.91 
4.44 
1.28 
.73 

7.75 
5.77 
1.51 
.51 
.61 
.75 
.43

27.91

MERRIMACK RIVER AT FRANKLIN JUNCTION, H. H.

^LOCATION, At covered wooden bridge of Boston & Maine railroad 1 mile 
'below confluence of Pemigewasset and Winnepesaukee" rivers, at Franklin 
Junction, Merrimack County.

DRAINAGE ABBA. 1,460 square miles. ; :
RECORDS AVAILABLE. July 8, 1903, to September 30, 1921.
GAGE. Chain gage fastened to floor of bridge on upstream sides over west chan 

nel; read by L. A. Hildreth'.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge.
CHANNEL AND CONTROL. Bed composed of coarse gravel and boulders| fairly 

permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 15.0 feet at 

4.10 p. m. December 15 (discharge from extension of rating curve, 22,300 
second-feet); minimum stage recorded, 3.6 feet at 6 a. m. September 19 
(discharge, 760 second-feet).

1903-1921: Maximum stage recorded, 19.5 feet at 5 p. m. April 21, 1914 
(discharge from extension of rating curve, 32,300 second-feet); minimum 
stage recorded, 3.30 feet October 4, 1903 (discharge from extension of rating 
curve, 250 second-feet).

ICE. Stage-discharge relation affected by ice for short periods during severe 
winters.

REGULATION. Flow affected by storage in Winnepesaukee, Squam, and New 
Found lakes, and by the operation of mills above the station.

ACCURACY. Stage-discharge relation apparently permanent during the year; 
not affected by ice. Rating curve fairly well defined below 10,000 second- 
feet. Gage read to halMenths twice daily. Daily discharge ascertained 
by applying rating table to mean gage height. Records good.

Discharge measurements of Merrimack River at Franklin Junction, N. H., during
the year ending Sept. 30, 1921.

[Made by J. L. Lamson.]

Date.

Nov. 21.............................................................................
Julv 23.. ............................................................................

height.

Feet. 
4.58
4.34

Dis 
charge.

Sec.-ft. 
1,540
1,270



SURFACE WAICES. ' SUPPLY', tU81).:i FAET I,

Daily discharge, in second-feet, of Merrimaefc River wt Franklin Junetiort, N. 
for the year ending Sept..SO, 1921.

Day.

1.......L....

2............
3............
4............
5............

6............
7............
a............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23,....,..,...
24:...........
25............

26............
27............
28............
29............
30............
31............

Oct.

14,000
12,300
4,660
3,458
2,820

2.540
2,130
2,000
1)880
1,660

1,560
1,560
1.470
1,470
1,560

1,470
1,380
1,380
1,880
1,380

1,380
1,380
1,380
1,220
1,300

1,300
1,380
1,560
2,000
2,000
1,560

Nov.

1.660
1,770
4,130
5,400
3,450

2,540
2,130
2,000
2,000
2,260

2,680
2,260-
i,880
1,660
1,770

1,770
2,009
2,130
2,130
1,880

1,660
1,660
1,880
2,400
2,540

2 260
1,770
1^880
1,770

Dec.

2,130
3,120
4,390
3,450
4,480

17,900
9,560
5,800
4,480
4,130

3,790
3,450
3,120
5,020

20,800

12,500
7,670
5,800
4,650
4,130

4,130
8,790.
3,790
3,620
2,680
9 T^ft

t 2,, 540
2,970
2,820
2,820
2,820

Jan.

2,680
2,680
2.3680
3,120
2,970

3,280
3,120
2,820
2,540
2 ftRft

2,540
2,680
2,820
2,970
2,680

2,820
2,820
2,970
3 -IOA

3, J20

2.820
2,680
2,400
2 540
2,680

2,820
3,120
2,820
2,130
2,000
2,000

Feb.

2,130
2,130
1,770
1,770
1,660

I'sSu
2^000
2,000,
1,880

1,880'
1,880
1,560
2,000
2,130

1,880
1,770
1,880
1, 770
1 KCn

1,880
1,770
1,770
1 ftftfl

1,880
i ^ftn

'.,-..

Mar.

1,8*0
2,130

-;2,400
2,540
2,540

2,260
2,820
3,960'
4,660

13,100

11,700
8//20
8,090
8,930
7,460

7 Afifl

9,560
7,670
S fifift
5,200

10,200
2lrOOO'
T,m'

8,510

10,400
9,770 ii, SOT
7,460
6,000

Apr.

14,400
13,300
8,300
6,830
6,000

6,000
5,800
5:200
5,020
7,040

5,020
4,660
4,130
3,790
3,790'

4,480
5,200
7,460
6,000
5,020

4,300
4,130'

6*8Su l
8^510

6; 620
5,600
5,020
4,.«60
4,840

May.

4,840
4,480
4,130
3,9fiO
3,620

3,450
3,120
2,970
2,680
2,400

2,130
2,000
2,130
3,120
3,450

2,970
2,540
2,260
2,130
2,130

1,880
1, 770
V770
1,170
1,770

1.770
1 §60
1^560
1,380
1 380
l'300

June.

1,300
1,300
1,300
1,300
1,300

1,140
1,140
1.140
1,140

'1,140

1,060
1,140
1,220
1,380
1,380

1,300
1,220
1,140
1,060
1*P80

1 060
1-060
i nfifl
1 060

*QRft

Q&l

980
980

I,a40
1,470

July.

1,380
1 300
1,220
1,140
1,060

1,060
1,060
1,030
1,470
2,000

2,000
1,770
1,560
1,380
1,300

1,300
1,220
1,220
1,140
1 220

1,220
,1,380
1,220
1,060
1,020

1,060
1,060
1,060
1,140
1,470:
1,560

Aug.

1,470
1,300
1,220
1,140
1,060

980
900

1,060
1,300
1,380

1,220
1^140
1,140
1,380
1,220

1,220
1,220
1,380
2,260
2,000

1,660
1, 470 ;
1,380.,
1,380

 l»:22ft:

1,320
1,22ft
1,140
1,060
1,060
1,140

Sept. '

1,060
1,02»
1,060

980
980
940-

.i,m>
... 980

980
980

. ^8*5-
1,060-

980-
980
940

980
980
830-
830
980

980
1,066
1,060-"''1-220

i 4,060

986
1,140
1,140.
JyWM>
1,C60>

Monthly discharge of Merrimack River at Franklin Junction, N. H. if or, the year 
i, ; ending Sept. SO, 1981, ;  >

: [Drainage area, 1,460 square miles.) '

. . , . Month..

October.....................:.. ........

December .............. r ......................

February. ....................................
March.......................... ...... . .
April.................................. A......
May.......................... ,.
June.................................;.........

September... ... ...... : . .vi .-; . . ... ........ ...I.;

The year ....... ,,» ...... A ..............

Discharge in seconcUfeet.

Maximum.

14,000 
5,400 

20,800 
8,280 
2,130, 

21,000 
14,400 
4,840 1,470' 

2,000 
2,260 

  l-,t20

2J.OOO

Minimum.

1,220
1,660 
2,130 
2,000 
1,560 
1,880 

  3,790 
1,300 

980

'900 
830

830

, Mean.

2,530 
2,260 
5,320 
2,750 
1,840 7,740' 

6,089 
2,530 
1,170 
1,290 
1,290 
1,010

3,000

Per
square 
mile*

1.73
1.55 , 
3.64 

  1.88. 
1.26 5.30* 
4.16 
1.73 

.801 
,,884

!692>

2.05

Run-off in 
inches.

1,99- 
1.73 
4.20 
2.17 
1.31 

'6.11 
4.6i 
1.99 
.89 

, 1.02 
1.02  ' ' .77

, ,,».H
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RECORJDB

LOCATION.   At dam of Essex Co., Lawfe^icef Es^fex County.
DRAINAGE ABBA.   Total of » Merrimaek i Biveu ibasia above Lawrence, 4,663

square miles; net drainage area, exclusive of diverted parts of Nashua and
Sudbury River and Lake Coehituate basins, 4,452 square miles. 

]iBi^f-T^^uaryr 1, i&80, to September 30, 1921. 
F DigCfiAEQis.-^Acpurate record is JkepJ ,ofh,thji_fibw over the 

and through the various 'wheels and gates. Tnis flow includes the
water wasted into, the Merrimack from the Nashua, Sudbury, and Cochituate
drainage basins. Estimates of the quantity wasted from these basins is
furnished by the Metropolitan Water and Sewerage Board of Boston, and
subtracted from the quantity measured at Lawrence to obtain the. n0t
flow from the net drainage area of 4,452 square miles. 

DIVERSIONS.   Practically the entire flow of the South Branch of Nashua River,
Sudbury River, and Lake Cochituate is diverted for use by the Metropolitan
water district of Boston. 

RJBQUI/ATION.  Flow Regulated to some extent by storage in Lake Winnepeaaukee.
The lo;w--water fldw of the stream is affected by operation of various power
plants above Lawrence. 

STORAGE.  -There are several reservoirs in the basin. It is estimated that the
water surface is about 3.5 per cent of entire drainage area.   :'y 

COOPERATION.   The entire record has been furnished by R. A. Hale, chief-
engineer of Essex Co.; rearranged in form for climatic year by engineers of
the Geological Survey.

Daily discharge, in second-feet,, of Merrimaek River at Lawrence, Mass., for $e;
year ending Sept. SO, 1921.

Day.

1........

3
4........
6........

6........
7........
8........
9........

10........

11........
12........
13........ 
14,..,....
15........

16. k ...... 
17........
18........
19........
20........

31.. ......
22........
23........
24........
25.

26........
27........
28........
39........
20........
31........

Oct.

7.019
15.274
16,696
11.439
8,404

6,792
5,670
5060
3, SOS
3,303

3,449
3,488
5,138 
3,085
3 539

2,459 
1 638
3,859
3,238
3,219

3,109
2,860
1,790
1 235
3,308

3,163
3,156
3,116
2,910
2 146
2,845

Nov.

4.062
3,637
3,644
5258
6,303

4,663
3213
4,385
3 491
3,558

3,141
3233
2,710 
2,024
3,739

3,268 
3,342
3,180
3,609
3,518

3,317
4,447
4,388
6,353
6,636

6,874
5,376
4.291
4,970
4,454

Dec.

4,083
4,352
6,100
6,633
6,103

15,078
2$ 904
33,627
18,532
IS, 859

14,417
13,465
12.984 
13096
2t,770

40,421 
32,535
2£653
18,463
16,505

14,131
12,479
12,177
12.247
11,484

8,331
8,409
8,198
8,333
8,988
9,080

Jan.

8,353
8461
9,894

10,392
10^374

10,760.10,7%;
10,199
9,201
9,307

8,594,
8,214
7,5*5 
7^191
S^SSl

10,675
11 ira.
11327
7,146
6,479

5,871
5,642
5,785
6,435
5,555

4,730
3533
4,514
4,492
4,328
5,781

Feb.

4,615
4,483
4,066
5,509
3,879

4,084
6,042
5,604
5757
5,183

4,879
4,673
4357 
5592
4,328

4,524 
;4,592
5; 245
4,405
4,005

5,100
3,432
5,947
5,412
4,722

3,015
2,970
5,770

Mar.

6,082
7735

10,975
12,380
11,150

9,685
12,060
14,880
15,882
22,517

28,398
26,394
22,448 
^1 744
20,508

19,137 
18,973
18,852
16,299
13,434

13,723
18,138
22,996
17, 195
14,166

16,765
20,952
18,200
16,913
16,536
13,486

Apr.

12,607
19,427
IS, 582
15,486
13,181

11,696
10,650
10,163
9,352
9,572

11,533
10502
8,876 
T998
7,852

7,860 
9,519

12,010
13,454
13,580

12,249
10,741
9,527

11,068
17,906

18,811
15,693
13 122
11 829
10,848

May.

14,072
19,785
19,403
17, 460
14,698

12,451
10,605
9,493
9,542
8,765

7,844
6,723
6,759 
7,570

10,564

11,612 
9,835
8,399
7380
6,233

5,568
5074
6059
6,106
6,199

6,182
5,826
5,060
4429
3,864
5253

June.

4.372
4,081
3; 967
2199
2,260

4,311
3; 580
3624
3.18ff
2,868

1,733
751

3,437 
2754
2,511

2,965 
3,044
1,624
1,034
3,099

2,779
2,768
2,624
2,277
1,246

264
2,487
2669
2,634
3,107

July.

4,264
6,972
6942
6,199
6,223

5,007
4*394
3,650
2,528
4^822

9,389
8413
7,181 
6397
5,145

4,419 
3860
5,676
4550
3,711

3,882
3 579
2,416
3,142
4,646

3,940
3,532
3 410
3,151
1,912
2 087

Aug.

5 031
4,^708
£461
4,205
3,539

1,935
1,218
4,133
$113
4; 115

3,414
3,137
1,737 
145&
<006

3,726 
3,264
3,140
2 811
1,704

2,132
4,224
3,546
3053
3,071

2,849
1,530

68»
 > QM
3,006
2,348

Sept.

2,050
2,1167,

2348
  2' 632 ' 2* 5w

2' 504
l'25g,

263
2 000
J'St-
2^13

?f
2*

2,139
2,467

2,377
2,382
2.466
1,400

244

2,445
2,543
2624
2,386
2351

55969 24 WSP 521-



STJBFAOi 1?ABT

Weekly discharge, Mass, for the year

 1 ', , .' > ( -

S»t 11
Sept. 18......
Sept. 25......
Sept. 4......
Ju&e -S»i...i.

Aug. "28;..::.
Oct 24,1920..
June 12......
Oet. 31,19201
AUK,, 21......
AHgVl4;..:'.
Nov. 14,1920.
July 31......
Ofct. 17,1920.
Nov. 21,1920.
Aug. 7 ,

July 24.... > .July  - «>.-;i'.v.
Feb. 6......
Feb. 27......
Nov. 7,1920.
Feb, 20,,....
July 10......
Jan. 30......
Feb. 13......
Dee. 5, 1920.
Noy, 28,1920.
May-29...:.:
Oct. 10,1920.
July, 17......
Oct. 3,1«20.
May '22. "'' 
May 15u:*..
Jan. 2......
Jan. 16i......
Ulr. 6.......
Jan. 9 : "'' '
Apr. 10......
Apr. '24 i:....
Djec. 26,19?0.

S&y s
Abi? ~ 3 '
De£.:i2'iij5|6.
Mat. 27...;..
Mar. ,20j...,.

Week ending Sunday. '"' - '

- -i 1 !,;< <.:. ; .;.!    . -,

-, f . . . , l

'. !';;.< r'^ -A.    .'    2^".- >  --. ' '<:-:.'';.'   

" ' ". '1 ".' >\ it . I"- .  <>     .' ::

* '   - - j     i" '  ' -   

t i ..'.:- -.'; '-  ' .   < ». ,

 *.,-'   - ?-., ** -« <     - : :i-   ' J.

'..  -'.,  .  ...-,  , * - : . T-

i      '   -'..

-, .:'.' " ,'V. \ T   *j "'T-" * ;"

'T''? :'"'. ' [''  " '   ". ,,'".  "^

ii.Ti ;  >,«  ;  

'^it Law ' 
cejipe (total 

drainage 
area 4,663. 

. square.

'  * <:-   .

" ''I'Tar'"
1^799
l',925
2.072

! 2,151
"'' 2^708

2,759
2,865

* 2,949^

' 3 \ST
3' 220
3,240

( , , Sf 42&\

, , 3,714
3,851" " :f '4154
4,345
4,371
4,397

...1; 4,^70,

" l ' U',798
5,214
5,242
5,481
5,694
6,311

t , 6,398'     7,388

- 7 729
g' <MJ2

g 5149
g'f522! 'V: '9^111'

lo' 2^
11 44?-"   ll'804
12,479
14,frJ2
14,842-
16 538
I7'ov7
17, TOST
18,421,

24,139.

intoMerri- 
mack' River
) -.: ftOin-,,1

dlvertecl 
  drainage 
baana (211 
"square 
, ;znries). ,

: ' r', 
6̂'

8
b

' "   "'IS
' '19]

22

19
j, ' 28 :
.,,,., yfj.

43

J. t J ,. n; i 66 i

. -64
69

= ' 85
,283t
434

21
,.,>, : ,,,; .189

153
294
280
144

, .147
90
23

109

' 37911 209
  " '263

'188
412;.' , *&

- 280147'
' 143
' r 268
'" f^3

; 169' : 2Sl
131

,31|

:, 843

from net 
drainage s tteftof-' 
.,4^52 . 
square J 

. miles. ,

1761
1*793

,,2| 064
vi 2;i46

' 2,m

,. f 2^843

2' 950
a ^9

.' ,3^212
3497

: ,8)359
,515

3)782
: 4,069

4,062,
4237
4,376

4^ SOT
4)504
4,934
5,098
5,334
5,604
6,288
6,289

: 7,359
' 7,245

,7,520
7,989

' 8,SS8
8,210

,'V   8,650

""" 10 000"
' 11 296
' 11,681

12,182
14,344
14,249
16,367

:.... .17,466
17,574

-- 'ig( 9g2
; " 23,787

fer square', 
ffillfif of net   
drataage 

'area.

, a 396
.403

. ; .431
;..'-,, ! ^^

.1 .:, .555
.605

i   .615
639,

'    .668
.663
.703

..721
.718

, .754
.789

.850

.914
<, , .912"' '' .952

.983
,. LOjCft

1.019
1.012
1.108
1.145
1.3*8
1.259
1.412
1.413
1.653
1.-62?
1.689
1.794
1. 877
1.844
1.943
2,016
2.246
2; 537
2;619 ;

3.223
3.201
3.677'
3.928
3.948
4.066
4.488*
5.343



Monthly di Mvrri»toefc'

 *;'..4ut,» uuj-i 

Month.

keasnred

rtinee
(total

drainage
area

square 
miles). miles).

 net
drainage 
area of

square
mite

of net
drainage

'-

Depth^ 
inches on 
drainage of rainfall

infall

October... 
November. 
December. 
January... 
"February..

Apr_ 
May. 
Jmae........^.............
July.......................
August....................
September..........:... a.

4,704 
4,169 
14,756 
7,790 
4,650 
16,729 
12,ISO

2,675
4,691
3,072

23
68 

252 
315 
221 
307 
'171 
282-

18 
103

31

4,101
14,504
7,475
4,429

16.422
12,019
8,712
2.657
4,588
3,041

1.051
.921

3.258
1.679
.995

1.212
1.028
3.756
1.936
1.035

101.0 
20.7 
67.« 
93.0

; 34»4,

2.700
1.957

i!o1i
.683

^4351

2.25ft
 ««:
t.188
.787

59.8
80,9

'18.9" 

34.7

1.20 
4.9ft

2.08

2.7*

6.28
2.27

The year. 7,193
1-50

,044 1.582 21.603 51.7 41.77

NOTE. -Toe monthly discharge in seeofad-feet per square mite and tM nin-off in inches, shown by the 
table, do not represent the natural flow from the basin because of artificial storage.

I; ,, ' ". SMITH ';||XVZ&'HXA$ BRISTOL,;^1. H.:!' ^,

LOCATIQN. iAt highway1; bridge in South Alexftadriaj' 3 mites from Bristol, Graf- 
ton County.

ABEA,- 78.5 squaii^miles (m^sured on T^alkei* ; map):. :' 
AVAILABLE. May. |'l, 1&S§, to September'-30, 1921. : 

C-rAGE.-t Vertical,sfeflf attacnedtto (iciwnsia'eani'iside ^f lefi-abut^ent of highway 
v bridge; .read J?y Archie Flanders, Yera Qprdoiq^ and Lillian Berry. 
DISCHARGE HEAstmEMENTS^Mada from downstream side of- highway bridge 
"t or'ijby widing* :, ,,. '.."' 'v.- >;. "^ ,..-,' "'. ;> . __ ;' ,' 
CHANNEL AND ctfNTRoiv-* Channel'-rough and' covered trith bbulder&j- eoatrol 

ledge rc«k and boulders 130 feet below gage. - ; ' v : . .. . < 
fixTKE^ES ot1 DiaqHAK^B. JiiaxijcHitim stage diiring year^approximately 7 fe4t 
';' 6n;:Marc3i 11 .(water ovdr;%oa<^ ; an4' gagdjlnacceSsibre] disfcharge estimate^ 

at 920 second-feet, stage-discharge relation affected b^ ice) j'~minimum stage 
'. recprded '-during year, 0.6^!' fowti;.sevetal times doping jSepteiiaber (discharge; 

'' 12 second-feet). ^ ^ '; ;'" -':: "'J ,t; ... -i. 
;lQ18-:i921: Maximum ©pen-watet stage recorded,: 4.7 fleet March 2ft,; 

1919 (diichai^e from e^t^nsion»of gating. fcurve, l,5iO se^pnd*-feet); min|.^ 
/, mum st&ge recorded", 0.54"foot- HAugifit 4, 1919 ^scharge, ^sedond-feet). ' 
]EcE. I«e forms to-^a considen^ile thickness during winter;; sta^e-disKjharge rela*- 

tion affeeted, v "' ';!j.. ;' , .',!-. ' ,; ! ". . : £ . ! '-'f. 
REGULATION. The operation of a few small mills above the gage, does not s,eri- 

affect the distributiQn of



62 SURFACE!-WHTESSTOPI/E, Wfy VAST I.

AeeuBACT, -Stagerdiseharge rslation shifts, slightiy at infrequent interval*. 
Rating curves used are well defined between 7 and 600 second-feet. Gage 
read to hundredths twice daily except during winter when it was read once 
daily; readings unsatisfactory from January 1 to June 3. Daily discharge 
ascertained by applying rating table to mean daily gage height, with 
corrections for effect of ice during winter. Jlecords fair from October 1 to 

, December 31, poor from January 1 ^o ; Jttne 3, and good from June 4 to 
September 30. ' ".. " ' :;.;-' : '    '..':' '\ ' ' ' ''''" 

Discharge measurements of Sinith River neat Jfristol^N. H., during the year ending ' "' Sept. SO, '"'- 

Bate.

teb. 14

Made,by  -

J. TV. Lam son, ............ . .... ............,.....,,,......,,, ... r .

 *,
Feet. 
ol.46

.83

Dis- 
charge.

Sec.-ft. 
38.3
27.9

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Smith River near Bristol, N. H.,for the year ending 
; Sept. SQ,

Day.

i. .............

4..Ui..^......
5..............

6..............
7..............

9..............
10..............
11..............
I2v... . .;.....;..
13..............
14..............
15...4, t ^.......

16..............
17
IS' '
19..............
20..............

2ll.. ...........
22..............
23..............
24..............
25..............

2d.......... ;vil
27..............
28..............
29.. ....i...,....
30..............
81..............

Oet,

462
434
112
82
67

61
52
44
41.'le

1 34
32
30
30
30

29
28
28
29
28

27
26
24
22- > 23

1 30
,5t>
46

 At:

35
32

Nov.

39
46

238
172
120

82
64
61
67
78

61
49
46
44
44

40
82
66
62
61

67  n
70
74
79

69
67'66

75
cu

^ t

Dee.

us
193
191
196
334

789
654
533
360
265

210
167
141
450
771

753
542
137
255
222

202
169
145
130
124

122
116
124
126
145
118

Jan.

120
125
lin
120
98

96
94

,88
90

' 92

98
90
90
98

160

180
98
80
80
80

98
80
76
66
64

64
64
58

: M
52
50

Feb.

60
60
56
56
56

90
96
64
56
54

54
50
44
38
SO

50
56
60
60
54

50
50
AA

40
42

40
38
^Q

Mar.

S80
98lie
80

78.
98

130
200
280

920
74ft
660
580
520

490
550
496
46fr
434

700onn
550
450
700

650
600
550
560
450
400

Apf->

,700
500
350
250
235

222
210
*"!
202
280

180
162
157
152
193

216
250
300
240
210

w
Iftfi

222
300
nan

300
260
225
1£5
170

May.

Ttfl

1S5
126
422
112

106
98
94
89

 84

80
,75

74
140
150

110
90
80
70
65

60
60
65
65
50

00
55
50
45
oo

34

June.

33
32
30

28

32
28
,26
26-at
24
80
34
50
46

114
32
27

,24
23

91

19
1Q

IS

15
15
15

j61
OS

July*

91
67
42
34
29

29
27

  23
41

106

94
fin
52
dn
39

3»
33
29
86
25

' 39<:
32
27

  '' '   21

 AA

22
9R

46
91
tut

Aug.

55
42
35
31
28

25
25
40
32
27

25
25
QO

to
19

1R

18
50
*Mt

3*

35
" 24

23
2020
ie
10

  ic '

13
15
14

Sept.

14
14
14
14
14

16
14
14
13
It

12
.18

16
15
14

to

15
16
16
15

IS
25
IK

15
16

1C

16
16

, .11 to

NOTE. Stage-discharge relation affected by ice Dec-. 27 to Mar. Id; records of gage height somewhat 
unreliable from Jan. 1 to June 3; during these periods careful comparisons made with records of Pemi- 
gewasset and White rivers.



&isch&rge of &writh' River near -Bristol, N. H. t f&P &« yew

[Drainage area, 78.5 square miles.]

Month.

November. ....................................

January .......................................

March...:........ .. ...
April..........................................
May........ ................ ...,,  ..........,
June................ .. :. ' '
July......,.....,;,.............,.............:

September;.............'......................

Discharge in second-feet.

Maximum.

402 
338 
789 
160 
86 

920 
700 

. 150 
98 

.106 
65 
25

920

Minimi-mi.

$2
  Jfg 

il«
50 
38 

' 60 
152 
32 
IS 
22 
1* 
12

12

Mean.

66.0
75.1 

284 
90.2 
53.,8 

436 
251 
84.7
30.3
44.0
me

!': 15.2

422

Per 
square 
mile.

3! 62 
1.15 
,.685 

5.55 
3.20 
1.08 
.386 
.561 
.339 

' .194

,, 1.55

Rua-off
in inches.

-?  ,..-,.&..« 
1.07 
4.17 
1.33 
.71  -' * 6.40 

3.57 
1.24 
.43 
.«S 
.39 
.22

21.15

CONTOOCOOK RIVEB NEAR ELMW06D, IT, JI. ;

LOCATION. Ait covered highway bridge on county road between Hancock and1 
Greenfield, Hillsboro County, half a mile below motith of Kimball Brook 
and 13^ miles south of Eliriwood railroad station.

DRAINAGE AREA. 168 square milep. . ,,
RECORDS AVAILABLE. September 20, 1917, to September 30, 1921.
GAGE. Chain on upstream side of bridge; read by Mtts. G. M. tSlliott.
DISCHARGE MEASOTBEMBNTS -^-tMade from bridge or by wading. .
CHANNEL AN» CONTROL. Stream bed is covered with boulders and gravel, 

Ccmtrol at low stages is rock ledge about 50 feet below gage and is well 
defined; at high stages control is probably at a storage dajm about 3 miles 
downstream.     . .

EXTREMES OF DISCHARGE. Maximum open-wa^er stage iiecordfed during year^ 
10,0 feet at 4 p. m. .December 14 (discharge, by extension^of rating curve, 
2,940 secondTfeet); a stage of 11.9 feet was recorded at noon March 10, but

 ".. the channel wm obstructed by ice; minimum stage, recorded, 1.65t feet at
4 p. m. September 5 (discharge, 27^second-feet). s '  ' ' 

r 1917-1921: Maximum discharge recorded that of i December 14,»i^92^» 
minimum stage recorded, 1.48 feet August 23, 1918 (discharge, 19 second- 
feet.) . v - '

ICE. River is usually coyered with, ice for several months during winter.
REGULATION. Considerable storage has been developed in Nubanusit Lake 

  and other reservoirs on the main river and tributaries^ Water power is 
used at various places on the river above the station, the first dam above the 
gage is at North Peterboro, 4 miles upstream. Results obtained from use 
of self-registering gage during August and September, 1921, showed, v^ry 
little diurnal fluctuation. "

ACCURACY. Stage-discharge relation practically permanent, .except when 
affected by ice.. Rating curve fairly well defined between 50 and li?00 
second-feet. Gage read twice daily to hundredths, except during winter 
when it Was read once daily. Daily discharge ascertained by applying rating 
table to mean daily gage height, with corrections for effect of ice duritig 
winter. Records fair.



SURFACE ' MSI, PART I.

Discharge measwrentents of Contoocook River near Elmwood^.-. JV., H.t during the 
year ending St-fti, SO, 19S1.

Date.

Nov. 19
Feb. 12

Made by 

.....do..................

<Jage 
height.

Feet. 
3.05

o2.76

Dis 
charge.

Sec.jt. 
205

Date.

Apr. 29
Aug. 23

Made by- Gage

Feet. 
3.84
2 11

Dis 
charge.

Sec.-/*. 
404
68

<* Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Contoocook River near Elmwood, N. H., for the 
year ending Sept. SO, 1981.

Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept.

9.
10.
11.

13]
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

31!

J,320 
820 
396 
300 
240
220
166
158
150
142

100
113
113
74

127
134
150

58

120
142
150

250
201
134
158
142-174

106
-74

86
80

120
186

. 174
192
174
166

1,060
//830 

544
425
300
280
280
201

484
369
396

2,080
2,220
1,360

745
605
544
425
425

2,260
2,760
2,660
2,080
1,580

540
500
425
396
396
380
380
340
321

280

142
.150
135
113
120
201
260
300
183
174
160
150

466. 
15f>

'.142 
201 
321 
425 
369 240'

166:

150
120
134
183

396
396
675
820
860
940

1,060
1,020

2,080

1^180 
1,220 
' 9,80.

1,100
1,140
. 820.

574'606
  '746 

640'574

605
1,020

860
745

860
745
605
484
425
300
280
300
396.

321 
.280 

_ 30Q 
'290 
321

I.-4H- 
'675 
.745 
675. 
710*

  '674 
710 
T45 
,9SO.

1,020
675
605
425
614
710,

2,220
1,860
1.020

780

93

i 100 
120 
120
113
100
100

41
" .41
MO
, 93

86
8«. 
63

58
86

106

344
425
321
220
158
ISO 
113 
120 
158 
544
344
230
174
1616

u!58
174 '127

127 
166 

i 321 
270 
220 
127 
ISO
158' 
A27 
113 
120 

,127

45
30
33
45
54
74
86

54
68
68
80
80
.45
58
58
41
86
86
86
54
54
63
63
74
74

NOTE. Stage-discharge relation affected by ice Dee. 21, 22j 26-28,30, 31, Feb. 2,3, and Mar. 10-12; gage
heights corrected for effect of ice. - - .,, ,      -.- ... -     ,..    ..  ,,
Monthly discharge of Contoocoole River near Slmwood^>-N^ H., for :ihe year ending

Sept. SO f-19*1. . t ->, .... . , ;,.-.. ;- 
[Drainage area, 168 square miles.]

. , .Month. ,

April....................;...;....;.;..........
May.,.,..,..,.,....,,....,....., ....... ......

September. .............. 1 .....................

Discharge in second-feet.'"

Maximum.

1.320 
1,060 
2,760 

940 
425 

2.400 
1,020' 

. . 2,220 
'321 
 544 

210 
93

2,760

Minimum.

37'

; 74
280 
113

'  113 
396 

  :-889i ; 
,150 

41 
' 80 

54 
30

30

Mean.

198 
241

.908 
J 281
: 190

936' ^ ' 553   -.- 
471 
108 
199 
104 
r 62.8

"   asr' *

Per.,
square»He.i

1.18 
1.43 
5.41 1.67; 
1.13 
5.57 
3.29 

,2.81 
.643 

 ,1*18 
.619 
.374

2.12 ;

' Run-off* ' 
in inches.

1.36 
1.60 
6.24 
1.92 
1.18 
6.42 

. 3.67 
3.24 
.72 

1.36 
.71 
.42

28.84



BASI^'.

BROOK NEAR PETERBORO, IT, H.
  i  "- ''- ' ' >' - ' ' 1.   - -      * ! -

LOCATION.   At highway b^dge li^miies abdve Peterboro, Hillsboro County.
DRAINAGE AREA.   54.3 square miles.
RECORDS AVAibABLE.^November 18, 1920, to September 30, 1921V '' . r :°
GAGES.   Gurley water-stage recorder on left bank, referenced to gage datum 

by hook gage inside the well j an inclined;staff is used fx^r auxiliary readings. 
Recorder ̂ inspected by John W. Robbe. "

DISCHAEGE siEASUBBMENTS.;   Made from bridge or by wading.
CHANNEL ANJDI CONTROL.  rControl formed by boulders 75 feet below gage; 

probably permanent. Above and below : gage stream is swift, bed covered 
with small boulders. . ". , " 

EXTREMES OF DISCHARGE.   Maximum open-water stage during period, 5.4 fefet 
at noon March 10 (discharge froM^extension Of rating^ curve, 970 second- 
feet); a stage of 5.6 feet was recorded at 8.30 a. m. January 2\, but tw 
channel was obstructed by ice at the time; minimum /stage during period, 
1.62 feet from 8 p. m. September 4 to 7 a. m. September 6 (discharge from 
extension of rating curve, 2:7 second-feet, water held bick by dams). f

ICE.   I6e forms along therbanks, and on rocks below the gage; stage-diseharg^ 
relation affected for short periods.

REGULATION.   Distribution of flow affected by operation of mills at West 
Peterboro half a mile; upstream. There; are several storage .reservoirs o;a 
main stream and tributaries above gage.

ACCUHACT.   Stage-discharge relation probably permanent. Rating curvS 
fairly well defined between 5 and 200 second^feet. Operation of water- 
stage recorder generally satisfactory. Daily discharge ascertained by use 
of discharge integrator. Records gdods.

Discharge measurements of Nubanuyit Brook near Peterboro, N. H., during the year 
ending Sept. 80,1981. ,;,-., r£ . -/

Date.

Nov. 19
19 

Dec. 10
Jan. 15

15

i Made by  .,

.....do................. 

..i.. do...... ...........

.....do.................

.....do.................

,».
.Feet. 

2.71
2.69 
3.32

' o ftiy

3.33

Div 
charge.

8ec.jt. 
49.5
47.4 

153
164
161

Date.

Feb. 12
Apr. 30 

30
Aug. 23

23

Made by  .

E. E. It. Dornbach. . .. 
.....do.................
J. L. Lamson ..........
.....do.................

**;
Feet. 

2.58
3.46 
3.47
1.83
1.83

,-Dfcv 
charge;

Sce.jt. 
51

194 
194

6.2
6.2



STJKFACflS WATER 'PAET I.

Daily discharge, in second-feet, oj' Nubanusii Brtiok hilar Peterboro, N. H., for the
year ending Sept. SO, 19&1.

Day.

1. .........
2..........
3..........
4..........
5..........

; «:V.r......
'7-..i......
8..........
9..........

.19.;;.*^-..^ 

It,;. .......
12..........la....::....1*.. ........
15..........

16..........
17..........
IS.  ,,!....,.
19..........
20..........

21..........
22..........
23..........
24..........
25..........

27
28..........
29..........
30..........
31..........

Nov.

« . ,.

35 
42
39

27
62

108
68
48

82
73
67
59
64

Dec.

, 68
106
105
07

295

580
420
258
178

148
, f*Jft

105
164
9QK
Of ft

650,
500
325 
220
170

124
124
122
124

QQ

125
118
108
122

Q4
Sfi

Jan. ,

CO'

108

'  §3

' 87
,.100

KO

52
, ..108

OR
t;s

1QO>

T7fl

' ' 1*)ft

118
118
115 
105
105

98
so
46
72
OO

76
76
fiS

58
45
58

F0b. ,

' 58
58
5336'

' ' '65
61
57
55

: 53 

KO

14
-; (jQ

 77'

75
75
77
St!\

40

79
- 70

A9 '

62
70

56
40
an

MM,'

84' 88'

116
i   OS

"'es
! QA

QC

9on
, 830

520
470
430
nfte

390
423
355 
235
232

1 2Bf
257
255
210
o^n

Qin
Qlft

275
255
217
1<M

Apr.

OAR
fton

235
w\
1SU

143
1 e\fi

120
,r ; , 4;(85, 

irta
i AC
106
104

* ' 119

12S136'
, 190 

205
225

'205
- 170

140
23301 n

  275
&dfl
170
152
210

May.

-570
590
ifift
oac
240

179
1QA

130
146

:, 13°.
  120

100
i53
140
I'M

144
122 :1;: J8
8?

76
58.
65  ' -flff'
O7

98
85

4fl
40
43
78

June.

70

51 "44-'
li

f 30

" '68
-. i. ': &!.:

50' : it9.

; 40
  ' OQ

oq
' 44

40
Q*T

33
85
17, 

5
,31
32'
OQ

33
! 33

16

< 5
23

< so
33
40

   n   
July,

/»«

94
Sra

71

66

60
70

, 104

8f,
i l«

' 74
70

. 56
87

. 71
58
57

83
Q1

' 63
r   '  "81

78
fo

Rft
ift
40
84
48

-Aug. ,

. 67
68
Off

$5
ed

at*.

QA

71*

63

46
OQ

91
 ID

00

32
30
33 
34

- . 16

5
. 26,

31
28
28

26
17
4

26
30
31

Sept.

oq
9/1

15
4

30
QA
Oft

30

16 

3 m
on

30
on

30
ie
5

QQ
34

34
34
32
17
5

22
34
32
30
35

NOTE. Stage-discharge relation affected by ice Dec: 26-29; Jan. 18-22, 25-30, Feb. 1,2, 9, and 20-26; 
discharge based on gage neights corrected for effect of ice.

Monthly discharge of Nubanusit Brook near Peterboro* N. H., for the year ending
Sept. 30, 192L

[Drainage area, 543 square mites.]

Month.

March.........................................
April..........................................
May...........................................

July...........................................

pisehwge in second-feet, ;

Maximum.

108 
810 
176 
85 

880 
310 
590 
73 

104 
84 
35

Minimum.

27 
69 
45 
36 
65 
85 
40 

5 
34 
4 
3

Mean.

59.5 
219 
88.8 

.61.9 
285 
177 
156 
34.8 
67.6 
39.1 
24.5

Per 
square 
mile.

1.10 
4.03 
1.64 
1.14 
5.25 
3.26 
2.87 
.641 

1.24 
.720 
.451

Run-off 
in inches.

0.53 
4.65 
1.89 
1.19 
6.05 
3.64 
3.31 
.72 

1.43 
.83 
.50

SUNCOOK RIVER AT NORTH CHICHESTER, XT. H.

LOCATION. 100 feet below highway bridge and 500 feet from Chichester depot, 
North Chichester, Merrimack County, 2J^j miles above mouth of Little 
Suncook River.

DBAINAQE ABBA. 157 square miles (measured on topographic maps).



J. May 21, 1918, to September 30> 1930,'aad June 15 t4
September 30, 1921. 

GAGE. Gurley water-stage recorder on left bank, referred to gage datum by a
book gage inside the well; a vertical staff gage is used for auxiliary readings.
Kecorder inspected by M. H. Gamage.

DISCHARGE MEASUREMENTS. Made from bridge or by wading. 
Gfi&NNEi, ANB CONTROL. Stream bed covered with gravel arid other alluvial

deposits^ Low-water control at head of rapids about 150 feet below gage;
at high water the control is probably formed by crest of an old dam near
Epsom.   

»£XTKEMES-OF DISCHAKGE. - Maximum stage June 15 to September 30,1921, front
water-stage recorder, 3.1 feet at 8 a. m. June 30 (discharge, 344 second-feet);
minimum stage from water-stage recorder, 1.05 feet at 8 a. m. August 29
(discharge 7 second-feet)^  : ., * ? vj *- ,

1918-1921: Maximum stage during periods of record, about 9.1 feet 
'.,.. jMarch 27-28, 1920 (discharge from extension of rating curve, 1,840 secofid-

feet); minimum stage, that of August 29, 1921.' . 
ICE. River is covered with ice for several months during winter. 
REGULATION. Storage has been developed at seyerW points above Pittsfieldf

The operation of mills at Pittsfield causes a large variation in discharge
during days when the mills are in operation. 

ACCUBAGY. Stage-discharge relation apparently permanent except when
affected by ice. Rating curve well denned between 10 and 800 secondrfeet.
Daily discharge ascertained by discharge integrator. Records good.

Discharge measurements of Suncook River at North Vhickester, N. H.; din-ring the 
year ending S-ept. 30, 1981.

[Made by E. E. B. Dornbach.J

Date.

June 16.............................................................................

! Gage 
height. '

'''Sketr 
1 20
2.64

Dis 
charge.

>; -:  . s

8<!e.-ft. 
16.4

255

Daify discharge, in second-feet, &f8ttncookRiver at North Chicbester, N. U.+far the
Sept. SO, 1981. f , . .

Day.

l. .............:
2.. ......,. -...
^,. .............
4...:............
S.. ...... .., ..

6...............
7...............
8...............
9 i
10...............

11...............
12...............
13...............
14.:............:
15...............

\

June.

..

 V

on

July.

200
130
122

, 82
134

106
97
94

104
215

220
152
104
106
106

Aug.

96
73
«S
57
81

44
41
67
77
62

87
58
53
43
44

Sept.

91
91

  $t
-.,-    :. 10,

: ^ 
1(VI

96
102
ioa
63

12
Qfi
93
95
Qd

Day.

I6.......,..^.i.
17. ..............
i8....L....i.'.:.l
19...............
20...............

21 ... ..........
22...............
23...............
24...... .A...;..
25...............

26...............
27...............
28...............
29...............
OA

31...............

June.

«2
96
«0
IS
97

100
ia&
100
102
60

16
104
100
200
245

July;

' 72.
18
91
92
9ST

" 88
53

t -.- « U>
80

93
90

100
96
90
68

Aug.

. 48
46
55

62
44'   £

  18
.:   15

13

14
19
20
94

102
98

«;8ept.

94
, 63

>* 12
88
95

'I- 64
22
38

28
29
28
93
92



68 SURFACE WATEE SUPPL.Y, 1981y PART I.

Monthly disck&pge. <tf Suncook River at North Chichester, --N. H., for the year ending
Sept. SO, 1921.

[Drainage area, 157 square miles.] -

Month.

July...........................................
August.......:.. ..............................

, Discbargelii second-feet.

]tf aTTimiiTn .

245 
220 
102 
106

Afinimirm-

13 
, 14 

13 
10

Mean.

98.6 
103 
52.2 
64.6

Per
square 
mile.

0.638 
.656 
i332 
.411

Run-oft 
in indies.

0.37 
.76 
.38 
.46

SOTTHEGAN RIVER AT MERRIMACK, IT. H.

LOCATION. At head of Atherton Falls, 7 miles below mouth of Beaver Brook and 
1| miles above confluence of Souhegan and Merrimack rivers at Merri- 
mack, Hillsboro County!

DRAINAGE AREA. 168 square miles.
RECORDS AVAILABLE. July 13, 1909, to September 30, 1921.
GAGES. Gurley printing water-stage recorder on left bank about 350 feet above 

falls installed October 15, 1913; vertical staff and chain gages used prior to 
installation of water-stage recorder. Inspected by employee of W. H. 
McElwain Co.

DISCHARGE MEASUREMENTS. Made by wading below the falls at low stages or 
from cable at high stages.

CHANNEL AND CONTROL. The channel opposite the gage is a pool in which veloc 
ity is very low. The control of this pool is a rock ledge at the head of 
Atherton Falls and is permanent.

ICE. Ice forms on control for short periods in the winter; probably no effect 
, from ice during winter of 1920-21.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage re- 
corder> ft. 18 feet at 2 p. m. December 15 (discharge from extension of rating 
curve, 4,550 second-feet); minimum stage from water-stage recorder, 2.03 
feet at 7.30 p. m. September 9 (discharge, 25 second-feet).

1909-1921: Maximum stage recorded, 9.6 feet on August 5, 1915 (dis 
charge from extension of rating curve, 4,936 second-feet); minimum stage 
recorded, 1.90 feet at 8 a. m. September 8,1909 (discharge, 15second-feet).

REGULATION. Flow affected by the operation of the mills at .Milford, about 8 
miles above.

ACCURACY. Stage-discharge relation permanent except when affected by ice for 
short periods. Rating curve well defined below 2,000 second-feet. Opera 
tion of water-stage recorder satisfactory except for periods noted in footnote 
to daily-discharge table. Daily discharge ascertained by applying rating 
table to mean daily gage height. Records good for periods when water1- 
stage recorder was in operation.

discharge measurements of Souhegan River at Merrimack, N. ,H., during the year
ending Sept. SO, 1921.

Date.

Nov, 8
Apr. 7

Made by height.

Fed. 
2.71
3.28

Dis 
charge.

Sec.-ft. 
123
311



1 MHEBIMACK BIVERl

&,'0f8&i*he$an EW^at 'Mfairiiactym^f& fftt^af

 '.tysten-ji

i. .............
2.........,.,,.a.-i-.-.^.t'^-.-iV
5.. .'.:.;. ::...':

6".....;.;.V.'^1
7..............
8..., ....... ,T .
9. ...i.. ..:....

U...'^.v   -. i.
n^."iL'.-..;;i'.'.
12..,.  ,. .. 
13..:.:.!..'.^..
14..............
15..............

M,.':^'.,.-;^
17........ k .....
18..............
19..............
20..............

21.. : ........
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..;,;.;....,...
30..j..ji.:......
31... ...........

Q«i;

1,890
,950
-4«6 
,292'   228'

* tw
168
142
125
104,

96
86
82
86
Q!>.

90
. ,: 72

72
88
86

', 8ft
  80

72
57
55

72
68
76

tVi

110
86

.jlNOT.j

68
90

iea
, 343

  22S

165
130
132'138

125

118
92m

120
110

98
11*'
150
160
180

165
1%)
880
780
520

400
280
269
250
200

Itec. ,

400
580

>665 
492
830

2,410
1,300

802
610
54fi

570
510
438
665

,3,570

.2,030
; 1,200

890
692
570

488
424
510
748.
555

402
232
278
qt*

335
335

Jams

278
331
010 
496
434

610
530
447
347
284

QQ2
299
S67
204
665

720
460
219
204

198
236
246
367
190

145148'
135
120
H6
132

Feb;

138
138
138 
128
118

158
307
256
192
195.

175
158
ISO
168
158

178
201
416
274
180

140
207
192
195
168

155
155
175

Mac,
  i 

433
610
9»

1,170
 595

' 478
1,070
1,070

950
2i250

1,280;
890

1,040*
1 140'802

802
775
610,
483
483

605
tjui
456

. 402
560

fiSflb
748
665
KKA

 496
460

Apr.

540
860
540 
460
360

300
:: 307

292
371
474.

!' :-384:
327

' -288
, ,287

287

550
565

,, 720
692
720

540
438
420

1,100
1,330

802
' 610

516'
> 474

77S-,

Maf.

2,650
1,960
1,100 

802
665

560
496
442
401

= 359

31fl
288
315
775"

555
434
335m
256

222
201
239

; 460
347

480
350

 1 250
  -. 170

162
;*;160

-IT, '« f

.June,

154
ISO
MO 
116 ' 86
94'

  93
94
92«
88,

i c- 8?
W^ i 69-
62 ' '74

"" '76

0*72'
-, .68'- '48

45

,48
-51

48
45
44

37
35
37
48
78

 $&?.
216,
35?

185

! 135
JJO

. 90
185
;5^5 :

' I9»t

^Dl
165,1 %S' '
125'

110
408
162
104

l!   116^
' 165

122
94
82

74
78
76
68
W
78

&J&V

* ' ll'

f m
ftw

' ?s6l
1 8$,

168,

;; -ft»-.
108 - » 

, 6flK'-^

" ' A-*
>;- !«..

.,,76- '72 s
76

"68'

66
55
60
55

54
51
39

_, 38,'i«. 34
48

*m
45  ---5

-.-..,-' 3? 
r 34
« 33

35
33
31
31
33

32
35

i 54
60
43: t- l> ii
51
32
34
33

' ^*

37
51
55
48

40
34
34
32'34

NOTE. Water-stage recorder not in op eration Nov. 12-15,18-21,23-30, Dec. 1,2, Mar. 31 to Apr. 6, May 
18,26-31, and June 1, 2; discharge estima »d by hydrograph comparison with records at other stations in 
theMerrimack|Uverbasin. , - - ;^ ;'

Jtfpnthly discharge of Souhegan River at MerrimacK, N. H., for the year #
Sept. $Q, 1921.  ''-

[Drainage area, 168 square miles.} .

Month.

December i ...... ̂  ......... ;. ....................
iTaitiary

March . . »
AptfL .................................... ......
May............_........,,.. t ,... ............
.TllBA. - _^;:::::;:::::::::::::::::;::::::::;::;ii3::
September.............:...!...................

'; Discharge'in second-feet.

Maximum.

1,-I90- 
880 

3,570, 
720 
416

2,' 6SO 
154 
526 
222 
60

3,570

Minimum.

!--  .; .: T 55 
68 

232 
116 
118< 
402 
267 

. , 160, 
35 

  -r:'- 68 
34 
31

31

  Mean.

304 
225

.$» 
315 
18ft
780-"636 : ' :- 

, ,,544 ' 
74.3 

164 
87.0 
38.7'

331

Per 
square 
mile.

1.21 
1,34 
4,68 -1.88 ' 

- 4.,11   
4.64 
3. 19 
3.S4 
.442 

i',.876 
.518 
:230

1.97

T,"  ' 

Eun-oS 
in Inches.

^'.^ t/.'iUU>-' 

1.40 
1.50

. . ,  * 5, 46''";" "'2.17' ;" Lie
5.35 

! 3.56
,r 3.74 

.49
,-.:^.-4i» 

" , »   .60 >>  '<  * .26

26.76'>;,-* ;/



SURFACE '

SOUTH BRAKDH .Of, NASHUA ROTE* (WACfSrarSETT , DRAINAjiE .
.MASS*

NEAR

LOCATION.   At Wachusett dam near Clinton, Worcester County.
DRAINAGE AriEA.-^li9 square '''miles 1896- to 1907; 118.19 squaire miles> 1908- 

1913; 108.84 square miles, 1914-1921.
EECOKDS AVAILABLE.   July, 1896, to September, 192,1.
REGULATION:   Flow affected by storage in Wachusett reservoir and other : ponds. 

Beginning with 1897, the determinations of discharge. ha\f& been corrected 
for gain or loss in the reservoir and ponds; so that the record shows approx 
imately the natural flow of the stream.

The yield per square mile is the yield of the   drainage area including the 
water surfaces. For the years 1897 to 1902, inclusive, the water surface 
amounted td 2.2 per cent 0f thertotal area; 1903, 2.4 per ceat; 1904, 3.6 per 
cent; 1905, 44 per cent; 1906, 5.1 per ceJit; Ifl07, 6,0 per- cent; 1908 aiaf 
subsequent years, 7.0 per cent. ' ;' . :j

COOPERATION.   Record furnished by the water division of the Metropolitan 
District' bommissioQ of Boston; rearranged i& form,, of climatic year b$ 
en£ine6f£ of the Geological Survey. ;   '

Yield and tainfall in South Branch of Nashua, River (Wachusett drainage basin) 
near Clinton, Mass., for the year ending Sept. ,$0,

[Drainage area, 108.84 squarfe mfles.]

' .!.'

: Month.

0<*6b^... T .... .;...: ......

December.....................
Jaailary;.... . .>*> v-"

March.,...
April..........................
May.......

Jtay. ...... ...................
September ....................

The year
, . '

Tdtal 
yield

'(million 
gallons).

1,383.3
4,248.4 
8,738.6 
4,768.3 
3,-251.3 
8,468.1 
6,297.4 
6,988.1 
1,666.9 
3,444.2 

,- . 828.2 
372.3S

60,355.1

"tldd per square mile.

Million 
gallons 

per day.

0. 400 
1.301 
2.590 
L413 

,1.067 
2.510 
1.931 
2.071 
.480 

1.D21 
.246 
.114

1.268

Second- 
feet.

:0.6& 
2.013 
4.007 
,2.187, 
1.651 

"- '3.883 
2.988

.&m
.743 

1.579 
.380 
.176

1.965

! ; Bun-offi

1 , Depth 'tea. 
drainage 
' area 
(inches).

' ' ' 0.731 
2.246 1 
4.619 
2.521 

' 1. 719 
4.477 
3.329 
3.695 
.828 

1.821 
.438 
.197

26.621

Percent 
of rainfall.

llg-J 
40.9 
76.9 

.94.3, 
42.2 

156.1 
51.1 

123.0 
22.1 
28.4 
22.6 
&4

:  ,.- 58.2

Eainfall* 
(Inches)^

0.iB3 
5.49 
6.01

.,' , ?»«7 
407 
2.87 
6.51 
3.01a 75
6.41 
1.94 
2.35

45.71

SUDBURY RIVER AND LAKE COOHITtTATE BASINS NEAR FRAMINGBLAJK AND 
COCHITTTATE, MIDDLESEX COUNTY, MASS. , ,

ABEA.   Area of Sudbury basin from 1875 to 1878, inclusive,* 
' . ' 77.8 squa/re mil6S'; 1879-80, 78.2 square miles; 1881-1921, 75.2 square miles,. 
' Area of Cochituate basin from, 1863 to 1909, inclusive, was 18.87 sqiiaprfc

; miles; 1910, 17.8 square mUes; 1911 to 1921) 17.58 square miles. ; 
BECOKDS AVAILABLE.   Sudbury River basin, January, 1875, t.o September, 1921; 

. 'Lake Oochituate basin, January, 1863, to September, 1921. Records, of 
. : rainfall have been kept in the Sudbury basin since 1875 and in the Cochit- 

uate basin since 1852, but the latter are considered of doubtful' accuracy 
previous to 1872.



IUVEB, B4BI1JI.

r part of the flow from these 
storage reservoirs eonstrue1>ed by the eityA of Boston and the Metropolitan 
Water and Sewerage Board, . Lake Cochituate, which drains into Sudbury 

  Eiver a short distance below Framingham, is controlled as a storage reservoir 
by 'the Metropolitan Waterworks. , In,$i4 Sudbury Biver basin the water 
surfaces exposed to evaporation have beejj. increased from time to time by 

: *'; thjb construction of .additional storage reservoirs. From 3,875,;, to 1878, 
inclusive ,th$ wat^r surface amounted, to 1,9 per cent of the total area; from 
1879 to 1884, to 3<per cent; 1885 to' 1893,, to 3.4 per cent; 1894 tQ 1897, to 
3v9- per cent; 1898 and subsequent years, 8.5 per ceflt.

OF »iscHAROik--j-In determining the run-off of the Sudbury :8«d 
Coehiiuate drainage areas the water, diverged for the municipal su|j^y <?f

*?.;; Framingham, Najack, and! Westboro? which discharge their sewerage '<w$-
'   side the basins, is taken into consideration; the results, however, are proi>* 

ably less accurate since ftbfc sewerage diveUBioa works were (xmBtraoted^
; ; Water from the WaehUsett drainage basin -also passes into the r«serv«*JK| 

in the. Sudbury basin and must be measured, to determine the yield of t«n« 
Sudbury basin; the small errors unavoidable in the measurement of large 
quantities of water decrease the accuracy of the determination of the^Sud- 
bury water supply during months of low yield for years subsequent to 1897.

COOPERATION.   Record fictB|j»h^d b^4h« W*pw division of the Metropolitan 
District Commission of Boston; rearranged in form of climatic year by

Yield and rainfall in $udbv,ry Ewer basin neat, Framingham, Mass., for t&e'yiar'- sept: :$o, mi.   ^
[Drainage area, 75.2 square.miles.]

Total

ifillcai Second- 
feet .

Depth on 
drainage 

area ^ , 
(inches).

betober.... 
November. 
December.. 
January.... 
£<*ra*ry.. 
March......

May...,.I! 
June....!..

-60. 1 
1,508.8 
2,798.0, 
2,276;1 
1,778.7 
5292.5 
2,677.§ 
3,864.9

3,381.3 J

0.026
.668

1.200
.976
.845

2. 270
1.144
1.658
.171

.1,021
.059

-r.058

0.010

1.857 
1.511 
1.307 
3.513 

; 1.770 
2.565
.265 

1.580
.091

 r.089

-0.046 
L154 
2.141 
1.742 
L381 
4.050 
l.«73, 
2.95?

,400

20.3
41.9
62.7
33.2

148.8
37,2
91.6
7.7

26,6
8.7

1.01 
, 5.68

5.11 
  2.78

4.10
2.72 

,, 5.30
3.23 

.  3.82
6.86 

1 1.20

22,811.0 .831 1.287 17.454 43.69



in Lake < Coehiiiiate 6ostw near Oociwtuate,   
.; ending Sept; §(

[Drainage area,

Total
yield

(million
'gallons).

Yiddper sqbarehule.

S«c<ffld 
feetT area 

(inches).

JElainfaU 
(inches).

November., ..................'-'' 1 -
January .,>-...,i 
F^miary1......

 t .;52.4 
.. 423.9 K '812.3

532! 8 
1.19K 7. 
  .687,5

.804
' * 1*9 

1.244

2.040

Jqiw ̂ 5.'*.^* .-.I..... * i ..!.« ,..
July.........................
August.

Tbe, year..-..,,..,..,...

192.0
'761,2
172i 2
59.5,

1.305
1.726

1»10 
.113

2.020

.563
2.133

.174

0,17
1.39

,2,35

i 92 
2.25

.56 

.19

WS

' 31.1
: 44.4

, 8.7

5.47a 75
3.58
2.87
5.85
3.31
4.13
7.92
1.27
2.24

. 1,580V . 21,40 46.56

TAXTNTO2ST BIVEB BASIN.

TATTHTOH BJVER AT TITICXTT, JSTSJAR BRI^QBWA^ER,, MAS&. ; /

.  At Summer Street Bridge on road between Bridge\^ater and Middle- 
, Plymouth CoUnty^-li^'''^^!^^^^!^^/^^^^^! railroad station and' 1boro,

mile above confluence of Namasket and *taunton rivers. 
DRAINAGE AREA.   185 square miles\ ' ' ' - i a 
RECORDS AVAILABLE.  March 2, 1920, to September 30, 1921. 
GAGE.  Chain on Upstream side dfh^h^ay bridge; read by Emily Pratt. 
DiSjGjaARGE MEASUREMENTS.   Made from upstrean^ side of bridge. 
CHANNEL *A|sw> c®NTRQ^-4HOhanneldeep,>wfth hard bottom covered wi%h rocks and

gravel^ 'atpparent).^ j>$rmanent. Riv^r 5d(verfldw^ fcanks at high stages. 
EXTREMES OF DISCHARGE.  Maximum stage during year, 14.7 feet on the early

morning of July 12, determined by levels from high- water marks (discharge,
j - 3,520 ; second-feet) ; minimum stage recorded during year, 1,89 £«$, «fc

-   '.' 7 a. m". October 1 (dischajrge, 77 second-feet) . ' * TeJ
; 1920-1921: Maximum stafge of 15.5 feet qefcteed March 19, 1920

: ; mined- from high-water marks (discharge f r 6m! extension of rating
5,150 second-feet); minimum stage recorded, 1.30 feet at 8.30 a. m. S^Jf
tembey't, 1920 (discharge from extension of rating curve, 5ft second-leet)iJi 

ICE.   River-freezes over, and stage-discharge relation affected by ice

REGTILATION.   The nearest dam above, the gage is at Paper MU1 Village, near 
Bridgewater, where water power is used by a paper mill. The operation 
of this mill does not materially affect the distribution of flow at the gage.

ACCURACY.   Stage-discharge relation apparently permanent except when affected 
by ice. Rating curve well defined between 200 and 3,400 second-feet, and 
fairly well defined between 100 and 200 second-feet. Gage read to hundredths 
twice daily. Daily discharge ascertained by applying rating table to 
mean daily gage height. Records good.



SIVEH

Discharge of Taunton BtVer 
during the year &&&»&> Sept

we<ir
SO,

Date.

Dec; IS 
Jan. 19

Made by 

LamsoB and Armstrong 
W. El &aenstron£:ii...

. ..-L-daVi--;...-... ........

Gage 
height

Feet. 
6.33 

*6.32.
6.10

Dis- 
charge.

See.-ft. 
626 

' 588
532

Date.

July 12

Sept. 15
15

Made by 

Dornbach arid" 'j£rm-

.... .do.. ...............

Gage 
hei^it.

JPee*. 

14.39
OIK

*> O7

Dfe- 
eharge.

Sec.Jt. 

3,330
iqo

J3»

;« Stage-dischaige relation affected by ice.

Daily discharge, in second-feet, of Taunton River at Titicut, near 
Mass., f<^ the year-ending Sept. SO, 1921. "

Day. , Oct. NOT. Dep.i Jan. S'eb. Mar.' Apr. May. June. July.'

1.
2.

i:
5.

6..
7..
8..
9.

10..

30.

21....
22....
23.....
24....

26. V..
27...
28...

89
103
107
99

130

95
111
120
83

107

99
107
95

135  ;,> 12«
163

.130

111
103

111

>19&

.'  168 
152 
205

': 205 
164

f 176

164
158
135
205
164

188
188
130

.158
152

176
158
125

S3

170
195
188
125

815.

315
295
275

,.220, 
170

176
205
195
188
235

295

255
235

255

495

41Q

680: 
570 
410 
235 
205

220'205

 ITOr 
164 
140 
148
.205 
220

.182

146 
  188 
255 
164 
146

495 
"360 
235 
220

205
182
176

205
220

.255
255

'495

482,
170

' '220

315
570
820
990

1,020
930" 

74Q, 
82ff

880
''W

680

650 
,600 
"370

315 
3f5! 
395 
236 

:3lfr>

360

315
335
275
255
182
'188

460 '760

650

600

600. 570' 

570;

640

650.

930
1,160,
1,410
1,180
1,130

I,i30
.,£90  760'

540

410m.
255

5W

,'90»
850

sia

460

'278 
.,315

335
295
295
315
255

410

205
195
176

220 
S15
275
195
182

^iiW, 
188 
205- 
195 
205

17Y

420
130
152

650
740
790
760
600

460 
360 
275 
10 '40
4

&33J0
2,880 
2,360 
1,60Q

1,020
790

540
410

235395'

,,,295,

135
135
146

176

170 
170 
170 
14&

J9§ 
195 
435 
130

115
111

164
176

170
111
120
140

135
164

205

NOTE. Stage-disofaa^ge relation affected; by ice Jafiv 18-2S, 31,' tend .Feb. 1-7/ 23; di3cta««e bised on 
gage heights corrected for effect of ice by means of one discharge measurement, observer's notes, and weather 
records. . , . r .



PAET

discharge of T&union River at Titicui, near Bridgevwter, MASS,, for the
. $0,1821* :

[Drainage area, 185 square miles.]

Month.

November........ ............................

February;.... .:...?...........................
March........................................;
April..........................................
May............................................
July........ __ ..'..........,... ........'......

Discharge in second-feet.

Maximum.

205 
315 
680 
82Q 
160 

1»«20 
760 

1,410
4U> 

3,38b
295 
205

8,380

MJuJfonim .

83 
S3 

140 
99 

133 
   . > : '»& 

182 
182 
120 1»< 
111 
111

aa

Mean.

127 
180 
248 
293 
200 

.506 
460 
60S 
223 
8«SB 
198 
158

349

F&P : 
squars
.niile*

0.686 
.973 

1.34 
1.58 
LOS 
3.06 
2.49 

- 3.29 
1.21 
'4.90 
1.07 
.854

,1.89

Run-off 
in inches.

0:79 
1.69 
1,54
1.83'i.i3
3.53 
2.78 
3.79 
1.35 
5.65 
1.23 
.95

25.64

PAWTUXET RIVER .BASIN. 

PAWTTnOET RIVER A* FISKZVIUUC, R. t

LOCATION. At an unused mill dam in Fiskeville, Providence County.
DRAINAGE AREA. 101.8 square miles.3 , , ,
RECOBDS AVAILABLE. January 1, 1916, to September 30, 192i;
DETEBMINATION OF DISCBEABQE. Discharge determined from records of stage 

obtained by Gurley water-stage recorder. The dam, which is about 140 feet 
long, has been rated by laboratory tests on a full-size model and by current- 
meter measurements made at bridge a short distance upstream. Eating 
curve well defined below 1,400 second-feet. ;

REGULATION. Previous to April, 1919, there were four reservoirs in the basin 
with a capacity of 385 million cubic feet; s»ice April, 1919, there have been 
five reservoirs with a total capacity of 441 million cubic feet. Monthly 
discharge has been corrected for gain or loss in amount of water held in storage* 
A few small mill ponds near Fiskeville hold back water Saturday afternoons 
and Sundays, when the stage of the river is low.

DIVBBSIONS. 'The Pawtuxet Valley Water Go. diverts part of the flow from 1.3 
square miles just above Fiskeville, correction for which has been made.

COOPERATION. Data collected and compiled under the direction of Frank K. 
Winsor, chief engineer, <eity of Providence Water Supply Board.,

* Includes a water area of 2.5 square miles and a swamp area of 2 square miles. Prior to filling one of 
the existing reservoirs in April, 1919, the water area was 2.1 square miles.



Daily discharge, in 8eeond-j*#ti of P&i£uxet IKfi^ &tf Fiskeville, B. I., for the year
ending Sept. 301 1

Day.  '

1.. ............
2..............
3..............
4.... ..........
5.. ............

6..............
7.......'.......
0 ;I::::::::::::::

10..............

a.. ............
12..............
13......*..'.....
14..............
16

16  ..J.......
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
26..............

23.. ............
27..............
28..............
29
30........*.....
31..............

Oct.

90.7
49.9
33.6
109
83*6

85.3
82.0
79.6
41.8
13.5

90.8
40.4
38.0
33.7
33.6

34.3
an

67.0
62.6
61.7

49.9
25.2
21.3
6.2

56.1

ft 7
63.4
69.0
107
52.5
4A n

Nov.

116
67.8
109
151
148

73.4
67.1
126
107
107

37.5
69.5
68.0
60.5
115

94.8'
198
251
218
122

159
W8
295
389
189

173
191
198
9jtn
226

bee.

276
268
163
127
188

300
207
171
162
150

154
227
181
302
924

694
478
255
190
258

259
246
269
247
05M.,

176
185
196
174
149
125

Jan.

134
143
169
154
156

, 161
177
222
216
218

235
216
179
206

1,010

782'
475
300
312
242

188
192
180
212
170

157
157
145
122
124
159

Feb.

190
,161
155
150
138

163
197
185
168
161

175
160
142
172
162

167
196
218
173
161

186
179
209
213
197

173
174
266

Marl

304
315
397
561
223

206,
328
412
445
608

538
436
499
480
392

263,
298
253
166
165

195
183
220
185
368

453
310
323
298
260
226

Apr.

312
383
225

', 220
238

170
175
191
401
461

401
366
270
307
260

;2Sl:
360
523
612
480

309
243
234
397
408

329
277
327
268
269

May.

394
466
400
360
272

262
184
169
189
190

201229
255
434
500

 389
251
225
266
185

145
124
179
198
196

230
200
160
163
232
228

June.

226
188
154
122,
144

171
142
126
119
123

68.2
'*, 88.4
151
121
109

95.9
90.8
60.2
67.2
131

97.0
84.0
80.9
83. 1
50.5

27.9
118
94.0
98.5
257

July.

408
454
346
211
165

128
104
104
84.9

391
580'

428
325
237
196

1?9
163
175
156
149

174
154
114
111
152

119
104
91.3
98.2
65.0
151

Ao&

194
170
163
151
134

63. 8
67,0
149
115
109

104
96.2
98.2
21.5
147

139
141
133
125
130

94.8
1*7
109 >
93.7

, 83,6

82.4
70.6,
4t4
\W
78.2
83.6

Septs

114
131
72.4
82.3
97.0

137
122
92.3
68,8
41.8

2.0
64.7
113
93.4
83.5

85.7
50.6
44.5
109
84.0

75.0
66.5
75.4
57.7
60.9

110
53.2
45.6
48.1
41 it

Monthly^ discharge of Pawtuxet River at Fiskeville, R. I., for the year ending Sept. SO,
1921.

[Drainage area, 101.8 square miles.]

Month.

*

October.....".........
November ...........

January..............
February............
March... .....H.. ......
April........ .........
May.................
June.................
July..................
August...............

The year.......

Observed discharge (second- 
feet).

Maxi 
mum.

109 
389 
924 

1,010 
266 
608 
612 
500 
257 
580 
194 
137

1,010

Mini 
mum.

6.2 
37.5 

125 
122 
138 
165 
170 
124 
27.9 
65.0 
21.5 

2. 0

2.0

Mean.

55.1 
152 
255 
242 
178 
333 
323 
253 
116 
204 
111 
77.4

192

Gain or 
loss in 
storage 

(millions 
of cubic 
feet).

- 63.9 
+ 15.5 
+ 77.3 
+ 11.1 
- 29.9 
+101 
+ 31.6 
- 3.3 
- 77.1 
+ 58.4 
- 79.0 
-126

- 84.3

Discharge cor 
rected for storage 

(second-feet).

Mean.

31.2
158 
284 
246 
166 
370 
335 
252 
86.4 

226 
81.8 
28.7

189

Per
square 
mile.

0.306 
1.55 
2.79 
2.42 
1.63 
3.63 
3.29 
2.47 
.849 

2.22 
.804 
.282

1.86

Run-off 
in inches.

0.35 
1.73 
3.22 
2.79 
1.69 
4.19 
3.68 
2.85 
.95 

2.56 
.93 
.31

25.25

Rainfall 
(incnes).

1.34 
5.85 
5.09 
3.46 
3.06 

  3.72 
5.45 
3.73 
4.30 
6.8Q 
2.97 
2.33

48.30

Pf NOTE. The rainfall was computed as a weighted mean of records obtained at Hopldns Mills, Rocky Hill, 
South^Scituate, and Fiskeville, using weights of 2, 2,2, and 1, respectively.

55969 24 WSP 521  6



<7B SURFACE WAOEEE CUPELS1,': 1921,' PAET I.

THSAMES BDTBB BA^HT. , ...,   .--.< A 
, \  .-..'.,'..

QTTINNEBATTG RIVER AT JEWETT CITT, CONK.

LOCATION. About 1,000 feet below railroad bridge and 570 feet below outlet of 
canal from Slater mills (mouth of Pachaug River), in Jewett City, town of 
Griswold, New London County.

DRAINAGE AREA. 712 square miles (measured on topographic maps). 
RECORDS AVAILABLE. July 17, 1918, to September 30, 192L ' '..,' 
GAGES. Gurley 7-day water-stage recorder on left bank referenced to gage 

datum by hook gage inside well; an inclined staff is used for auxiliary read- 
' ings. Recorder inspected by A. B. Ambot. ; 

DISCHARGE MEASUBBMENTS. 'Made from cable. , 
CHANNEL AND CONTROL. Bed composed of gravel and alluvial deposits. Control 

for low stages is fairly well defined riffle a few hundred feet below ^he gage; 
at high stages the control is at head of rapids 2J^ miles below the gage. 

EXTREMES oS* DISCHARGE. ' Maximum- stage during yea? from water-stage 
recorder, 12.1 feet at 2.30 a. m. December 15 (discharge, 6^050 second-feet); 
minimum stage from water-stage recorder, 4.04 feet at 8 p. m. October 25 
(discharge by extension of rating curve, 52 second-feet, water held back by 
dams).

1918-19£l; Maximum stage, about 16.3 feet during high water of Marc'tn 
14-19, 1920 (discharge from extension of rating curve/ 10,800 second-feet),; 
minimum stage from water-stage recorder; 3.88<feet August 23, 1919 (dis 
charge from extension of rating curve, 30 second-feet; water held back by 

', dftms)., '   :.; '[ ; -;   -'  ^ 
ICE. Probably little if any effect from ice.     
REGULATION. The flow of Pachaug River, which, drains $9.7 square miles and 

enters Quinnebaug River through the canal 570 feet above the gage, is under 
almost complete regulation. Numerous small reservoirs and power develop 
ments on the main river and tributaries above the station also affect the 
distribution of flow. The operation of mills at Jewett City causes a large 
variation in discharge.

ACCURACY. Stage-discharge relation practically permanent. Rating curve well
defined between 200 and 6,000 second-feet. Operation of water-stage recorder
was satisfactory' except fbr September 3-30, wnen n'b records were obtained.

- -Daily discharge ascertained by use of discharge integrator. Records good
from October to August.

Discharge measurements of Quinnebaug River at Jewett City, Conn., during the 
year ending Sept. SO, 1921.

[Made by E. E. R. Dornbaob.]    ' '

.; , Date; .0

F ' 8 ' '
MftTT 7

Gage

Feet. 
7.13
7.21

m
Sectft. ',

  ' 'I'iSfiO
  , , . r



v.J.^HAl .lU

Daily di o , C<ynK.,f0rffie

Day, J>ee. Jan., Feb. ,Mar. . Apr/ May. Jane,

25.

2?:

it...........
if::!:::::::-:
U-.^L^^ii 
15...........

ter:::^::
18..............
19C,,,..........

1,720 
llj-880 
1,100. 
1,020

786-'^580 
64ft630

340
360,

*440

I t::  9
365
450
440

300 
; 199

! 285

325 
400 
455 
510 

' 580 
430

448
^848-
1,140

970

640
"WO

690
700

475

460
"/'  ": 

,470^' «ft' 
1,600

5 046

1,080
2,200
2,000

1,820
1,460
1,220

1,540 
4,68« 
.1^860 
1,400

3,050

2,400
1,940

1,380

3,180 
2,4§0 
2,150

1,580
1,540

: 1',62O 
1,640 
1,540

1,540 
1V560 

J,580

1,400 
,1,300 
: 1,160 
1,200 
4,050

1,400
1,360

1,440

, 
990

900 
920 
80)0
900

900 
910 880' 
.860 

; 740

920
1,240

1,080

1,200 
900 ' '780 

1,000 
1,000

,1,020

950
: '940 
4,180 
1,260 
<l;260 
1,120,

! 930
690

1,260

2,350
3,650;

2,206' 

2,600

'

4,300

#750 
3,350

1,900
1,540

1,900

2,750
2,150
2,150
2,000l-'820r 
1,680

1,840
2,050
1,760
1,800
1,680

1J520 
1,480 
1,36Qi,m
jlj.860

2,100 
1,880 
1,640 

.1,520 
1,480 
i ! f 
4,730 
1,780 
2,800

2,350aosa
1,820 
2;380
2,900

1*960 
1.840 
r,S60

.
2,900 
2,908' 
2,500 
2,050

1,900 
1-,560 
1,240 
1,540

1,320 
1,280 
1 380 
1,8») 
1,980 

) 

L560 
1,400 
1,-260

910
., 960

995
1,220 i
1,210

'910

965
8,' 900

2,200 
1,700 
1-,380, 
1,180j'sstf
1,066'

1*320

; 610s
475

, 
710

. 556,
330

149&

WO 
600, 
610 
545
405

4*0 
590 

.680
l;oso

%440
1,190

970  'S60' 
, 990.

2,050
1,720

1,320 
,1^200"850

«ao
820

720
,640  810

.,:4flO 
720

- 
650

'900 
?90

700 
^ 0 
610

335
435
550

!t;-:i:.l-.;

Montnltf ciiscJiarge of River Ot'Jeiffett City, Ccffin., for'iKtI yeat* ending

Month.

oifteb*.,., ;..:'......,........................

April..........................................
May...........................................

July...........................................
August........................................

TH& VAA.F

Discharge in second-feet.

Maximum.

1,720 
.2,200 
5,400 
4,350 
1,520 
4,300 
3,000 
3,900 
2,200 
3,000 
1,320

5,400

Minimum.

170 
.295. 

1,100 
600 
690 

1,510 
1,360 

660 
178 
610 
335

Mean.

559 
. . .951 

. 2,040 
. .1,530 

1,080 
2,870 
1,970 
1,690 

792 
1,230 

723 
500

1,310

Per 
square 
mile.

0.785 
. 1.34 

2.87 
2.16 
1.49 
3.61 
2.77 
2.37 
1.11 
1.73 
1.02 
.702

1.84

Rim-off 
in inches.

0.90 
W»M

. :- **
1.55 
4.16 
3.09 
2.73 
1.24 
1.99 
1.18 
.78

24.91

Noras.-" Discharge for September estimated by comparison with records of Pawtuxet, Shetucket, an 
Quaboag rivers.
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SHETTICKET RIVER AT SOUTH WIWDHAM, COKN.

LOCATION.   At highway bridge in South Windhamj 3 miles below Willimantic,
Windham County.

DRAINAGE AREA.   406 square miles (measured on topographic maps) . 
RECORDS AVAILABLE.   November 14, 1919, to September 30, 1921. 
.Cl-AGE.  Water-stage recorder on left bank* downstream side of bridge, referenced

to, gage datum by hook gage inside the well; ehain gage on bridge is used for
auxiliary readings. Recorder inspected by J. S. Lewis;. 

DISCHARGE MEASUREMENTS.   Made from bridge.
CHANNEL AND CONTROL.-   Channel broken by one bridge pier; bed of gravel and 
!. alluvial deposits. Control for ordinary .stages iLs well-defined riffle about

1,000 feet below gage; at extremely high stages control is ptobably at crest
of dam 3 miles downstream.

EXTREMES OF DISCHARGE.   Maximum stage ' during year f£pm water-stage 
, recorder, 9.0 feet at 10 a. m. December 15 (discharge from extension 0f

rating curve, 8,900 second-feet); minimum stage fecorded, approximately
1.45 feet on the morning of September; 10 jfdisehajfgib ifr&m extension of rating
curve, 25 second-feet; water held, b^efc by dam6)>ti :; '

1920-1921: Maximum discharge recorded^ that of Peeember 15, 1920;
minimum stage recorded, 1 445 feet September 27,, 1920, and September 10,
1921 (discharge from extension of rating curve, 25 second-feet) . 

ICE.   'Occasional ice jams form at the. control- affecting .the stage-discharge
relation; probably not seriously affected during the winter of 1920-21. 

REGULATION.   Operation ,of mills at Willimantie' cause large variations in
discharge.  = .' 

ACCURACY.  -Stage-discharge relation probably pei'inanent, except when af
fected by ice. Ratiug curve well defined between 100 and 3,500 second-
feet. Operation of water-stage recorder unsatisfactory at various times;
see footnote to daily-discharge table. ..Daily ,discihar,ge ascertained by ujae
of discharge integrator. Records fair. ,,,

Discharge measurements of Shetucket River' tif yStiti(ti Windham, Conn., during th& 
year ending Sept. 80, 1921.

[Made by E. E. JR. Dornbach.]

"', Date  :

Deb. 31.. . ...;.;... ..................................... .^.;..... .................
J-eto. 9... ............... ...^...... ......................... .........^... ............
May 13..... ..:................................, .>.... ...^..... ...................

Gage 
height.

Feet* 
3.07-
8.01
3.79

Dis 
charge.

#«.-/«.
. ,. 698

.681i, sad



Da% discharge, in 8&&$ Windham, Conn., for'

tfet?' Feb.  Apr* June. Sept.!

19.
20.

23.
24.
25.

26.
27.
28.

1%:

4V300 
2,150 
1,060 
, 710

455
405

240 
! 22tf

265

am 200
,,'270 : 

260 
285

265 
 285 
130 
108 
270

255
265
320
650

225
690

'>880,
v 550

390
335
355

,405

178

1,000i,a» i,m
810
660' 

5?0v 
Jlr«P 
4JOD6 
2,150

1,560 
1,240 
1,080 
1} 020

1,700
1,580

4,100 
2,980 

*7«0, 
1,300

650
870

1,440

580
450
450

8,j6SO 
2,300 
1|720 
1,340

1,120 
1.S40 
1,180

840 
740!

1,200

'-OOO 
740 
420
445

> ! S50
(520,

4o5

490
' > m

850
.1,160

750'«20

l,54d
1,140,

610
58«
500

1 586": 
510 
840

1,640
2,250

,840,ioo

i»aio

1,340 
1,140 
l.OBO1

1,060s% 950
860'700

1,320

1,940

a^ieo-
1,540
1,180

730

1,400

579-'

i,730 
1, 650 
2,600 
2,050 
1,8*

1,S40 
1,150 
1,0802,m
2,550

1,670

2,350 
1,700 
4*490 
1,186

<ft&

 8SO 
,640 

1,020

2,250

1,140
1,100
,950

840

1,180
1,080
1,520

790,

550  740
720

910'
> 730

560
.560

1,330
1,030

500
440

2S6

, 240
320
240
,W
525 
190 
,18ft 

75 
210
205' 

<22fl 
200 
18f 
142

78
174
205
210
520

2,200
2,350

700'

"'470

'41$ 
, 350, 

50fr
-,840

'830 
570 
430

310
340

285

1,400
1,180

650
435
390

'365 
305 
285 
295 
410 
510

»5fi0 
.500 

  48*

- -15$'

'24ft'

,. '230

:445,' 

239m
225

 :t9Gr. 
205

142
61

146
140
174

160
176
136

68
122
154
122
104

.94 ' W 

85 
160 
140

120
140
180
140
178

820
196
186
178
170

NOTE.  Becord from watejr-stag&irecorder incomplete for parte of days when discharge was belaw 200 
second-feel £uring the periods Qipt'; 1-28-. J^ov. 1, 8-16; June 7-30; July 14-20, 26^30, Aug. 5r,i8, 21-31, and 
Sept. 1-30; I0w-watff hyflrograpn Soft recoraer sheets was exten«d frtoi results of cteta-gage readings. :

Monthly discharge of Shetucket River at South Windham, Conn., for the year ending 
' ' ' ' ' 0, 1991.' '    --' . . ..,-

JDraia^e area, 406 ̂ square miles],

- . 'Month,-

October..... ...'....',... ...!.. ,. .,...-...'....

Fetwruary... ....,, .,....;;..........,.. .,.....

April. ........ ......1. ........... ..^...... ......
June : ' '   '
July.............*....:.........,......,.,.....
August.  «...... -.,,;. ..,;..,-,.. .,;.....:; ..,;..,
Septemi^^.. ...;.;,......^.. ...:........ A-- ̂ .

nrcfiiSpTTAat* ' J " "' '' ' " '" 

Discharge io, sieeandrfeet. : j

 Maximum.

'. 4,300 
4,000 
7<1<W 

, 34 800

4,^150

: : 3l:ooo
' : 680 

, 2,350 
. . u640

. 220

 ; 7,-iee

Miniiniirn.

100

420
   348 

' ' 7«) 
~" 700 

   ' 9St) 
   > '7S-,<

285
'   &' 

- '-' 681

, >  
,. ?)>- .»: 
> Mea.fi.

'  «28 
: S^6 

   > i',880 
1,240 

: 6«6 
' i,e9o

1,310 
' 1,140
  ^279 

684 
2TO

i ':'-m

"". -   «i[ sm
  \-:_! r,--^ : , :& <H :

, Per
.-square 

mile.

» 1.30 
2.06 
4.00 
3.05 
1.64 

1 4.16 
3.23 
2.81 
.681. 

1.64 
  .665 
; ;- ^.3W.

i{ 2.14:  >.'-,

Buil-Qff
in inches.

1.50- 
2.3» 

. - .. 4.61i 
3.52 

- ... L7»; 
. , 4. m 

. . 3.6tt 
3.2  
..3T 
1.8» 

' - .J7: 
. . .4*

29. It



scr SUBFACE PAET I.

FIRST CONNECTICUT LAKE HEAR PlTTSBTTRG, N. H.

.-r-At dam-iOf Upper. Connecticut --iRiveu & JUake Improvement Qo. at 
outlet of First Lake, 6 miles northeast of Pittsburgh Coos County. 

BRAINAOE &KBA.   81.4 square milea (from; surveys bpiCdiyaeotiiBut Valley Lum-'
,

.   O^tobei 1, $916, ft SepltembW ,8Q,92pU ";:' '.  
GAGE.  Fomr staffs, one near each outlet gate, all to the'samfe datum which is 

* 0.9 foot above the'Vdill ,p| tt^ lowest oi&let U
. ^akiij(|ijin a*age recorded ;d^nIS 5*a'» %®'®& feet April 

7 (Water stored, 2,239 n^Uon!;«ubi<j;f^1;)ij^minjinawtof'stage recorded, 3.0if; L
feet September 23 and 24 (wate.E stored, 3$4.3 tnj^lion cubic feet) .* , , 

19^17-1921: Maximum ;s^e;;^kjorasd, 24^15 fefet JB«$eei»ber 11-14, 1918i 
(wafer stored, 2,645 naollfon cubic Iee1t);*;miniDaiwirnj4i»«e recorded, 2.1 feetl 
February 17, 1917 (Watei 'stored/ 252^ in!lH(k iffibic Ifeet).^ a 
uLATiON.-^ThfeNisapacity of the )J^ i^;2,651 Bullion *ubic fe0t at gage height: 
24.2^ T3ie storage is contrpiled-by three g^tes,t:ijhe sitis of , the gates vary?i 
ing from  0.9 to 1414 fe«t on! the gage. ^The'r^cprd^ sha^ onl^r fluctua--; 
tions in the level of the lake and arq used in, n^aking corrections for effect 
of ^storage to observed records of flow of > Oonntsdtieii^: River. Additional; 
storage has been developed ̂ in ^co^d Lake i and oit l^but^ry streams.

Daily gouge height, infeeti, of First Connecticut Lake near Pittsburg, N. H., for 
year etoding Sept. 8Qf<1981>> .

.Day.

!....... . ..
S....:. ........
3..............
4........ ......
5..............

6..............
7..............
8..............
9..............

10..............

11..... .........
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..-.'...., ......
20..............

ait.i..... ......
22...............
23;.;.. ..........
<M-

25..............

26..............
27............;,
3&..............
...... ........i
30..............
31

Oct.

9.95
10.0
o o
9.8
9.75

9.7
9.65
9.65
9.65
9.65

9.4
9.15
8.95

 '8.75
8.75

8.65
8.4
a A
8.4
8.4

8.1
7.95
7.8

- 7.65
7.4

7.2
6.95
6.85
«.75
6.65
6.5

Nov.

6.4
6.6
6 95
7.3
7.5

7.8
8.1
8.3
8.5
8.75

9:6
9.2
9.3
9.45
9.6

9.8
9.85
9.9
9.85
9.95

10.05
1O-1C
10.25
10.15
in 9

10,3
1&15
in 9
10.3
10.25

Dec.

10.2
10.3
10.4
10.45
10.5

11.0
11.25
11.45
11.65
U s^

12. 05
12.2
12.4
12.55
12.75
t*» n
13 1^
1«» *>

13.45
13.65

13.«5
13.75
13,85
13.95
14.05

14.15
u a
14 i
14.35
14.45
W.5

Jan,

1455
14.65
14.75
14.8
14.85

14 9
14.95
15.0
15.1
15.15

15.2
15.2
15.3
15.35
15.4

15.45
15.5
15.55
15.6
15.65

15.7
15.75
15.8
15.85
15.9

15.9
15.9
15.85.
15.8
1>\ 7H
It- 1?

K«b.

15.65
15.55
45.1
14.65
14.2

12'-71-

13.3
13.15,
13. It
13.05

13.1
13.05
13.05
13.0
.12.7

12.15
11.95
11 9
11 Q

U.9

U jtli

11,8li-5
10
11.75

11.75
11.75
11.75
 «« »

Mar.

11.7
11.7
H.t
11.7
11.6

11,65
11.65
11.65
11.65
U c

12.0
12.15
12.3
12.5
12.7

12.95
13.25
13.5
13.7
13.9

14.25
15.15
15.4
15.6
15.8

16.1
16.35
16,8
17.3
17 O "

18.3

.Apr.

la o
19.55
4W 1
20.6
20.8

. : ' i 
;m8
20.95
20.9"20.25'
20.25

19.75
19.45
18.9
18.35
17.9

17.7
17.9
18.35
18.7
18.9

19.05
19.25
19.6
19.95
20.15

20.25
20.3
20.3
20.3
20.15

iifoy.

,19,6itki
18.6
18. IS
17.75

17.35
17.0
16.6

! 16.3
16.05

15.8
15.55
15.3
15.05
14.85

14.65
14.5
14.25
14.05
13.85

13.65
13.6
13.5
13.3
13.2

13.1
13.05
13.05
13.1
13.1

-13.0-

'June.

13.0
;13.0
'12.85
12.'9
12.85

12.8
12.75
12.7
12.6
12.5

12.45
12.4
12.35
12. 88
12.3

12.2
12.15
12.1
12.05
12.0

11.95
It.*
11.85
n.75
11.65

11. 8
11.55
11.55
11.45
11.4

iuly.

U.35,
It3
U.25
11.25
11.2

11.15
11.1
11.05
11.05
11.0

10.95
10.9
10.85
1'O.S
10.75

10.7
10.65
10.55
10.55
10.5

10.5
10.45
10.4
10.35
18.3

10.25
10.2
10.15
10.15
19.05
40.0

Aug.

9.95

miS;
lfr.5
10.75

10.65
10.4
10.2
9.9
9.45

9.05
8.7
8.3
7.9
7.5

7.1
6.75
6.4
6.15
5.9

6.0
6.0
5.85
5.75
6.65

5.55
6 45
5.35

. .4*:
5.2
5.1

Sept:

5.0
4.96
4.85
.4^8
4.7

'"'4M

4.55
4.45
4.4
4.35

4.3
4.2
4.1
4.05
4.0

3.95
3.85
3.&' ' 1;3.'7$
3.7/

3.?«j
v^lij

3.5g'«»
 ! « Wl
a.'s : -

>^%:

8 -A
3.3

' 3 25

«Does not include water stored in Second Lake or tributaries.



\*-,"'Yi .'U' *, - !x ' .  ,'.- ,-!l %,'< ' i

LOCATION. -At outlet of S*irst JfJake, 6 miles northeast of Pittsburg, Coos County.
DRAINAGE AJ^JA. ^31.4 sguare miles (from surveys, by ConnecUcut Valley 

Lumber Co.).
RECORDS AVAJLABJJ$. April 1,1917, to September '30,1921:
GAGEs/--Guiiey Tf-day 'watewstage recorder on right bank about one-fourth 

mile below ths :outlat dam, referred to gage datum by hook,-gage inside thja 
well; an inclined staff gage is used for auxiliary readings. Recorder in 
spected by H.H. Young. ! fl

DISCHARGE MEASUEEMENTS Made from cable; 200 feet above the gage or by
't , widing. , ' ',   . : '' ' . ':.
CHANNEL AND CONTROL Bed rough with rock bottom; channel at cable 

> seetaon Jbas bieen improved by removal of! rocks and ledg^u Control for,
'; river gage is rock ledge extending completely across stream; about 3 feet
' '  of fall immediately belowledge. ;
EXTREMES OF DI&CHAIUP:. Maximum stage during year from water-stage
':: recorder:, 4.02 feet at 1.45 a. m. April 9 (discharge from extension of rating 

curve, 1,460 second-feet, water being released from storage); minimum- 
discharge during year 5 second-feet during several dayis in Novembet 
(gates closed at dam)

1917-1921: Maximum discharge during period, that of April 9, 1921; 
minimum discharge during period, 3 second-feet during several days in 
April, 1917 (gates closed at dam).

ICE. During extremely cold weather, when stage of river is low, ice occasionally 
: forms on rocks at the control for a few hours eaeh day. Gage heights cor 

rected by comparison of recorder graph with records of gate openings at 
dam.

REGULATION. About 4.1 billion cubic feet of storage has been developed in 
  lakes and ponds above the gage; records of monthly discharge have been 

corrected, for effect of storage in First Lake siKce April, 1917, and for effect 
of storage in Second Lake since .October, 1919.

ACCURACY. Stage-discharge relation subject to occasional changes by reason 
of gravel deposits on bank, opposite gage, and temporarily affected at tunes 
by presence of logs. Rating curve well defined below 800 second-feet. 
Operation of water-stage recorder satisfactory throughout the year. Daily 
discharge ascertained by applying rating table to mean daily gage height, 
using weighted mean discharge for days when variations occurred from 
opening and closing gates at dam. Records good. 

No discharge measurements were made at this station during the year.



SURFACE: WATER SUPPLY^ PABT I.

Daily discharge, in xecond*feiett of 43owriectictti Rifotor
N. H,, for the year ending Sept. SO, 1921.

Day.

I..............
2;.'.'..ii-..:.,..
ofc:::::-:-:::::
5,....i,i,«.....

6..............
7 r ..  ....  .&........ .'.!.,.9..............
10..............

1^... .. ,....,
12.............!
!»..,. . ..,....,
1C.............
15..............

i6;v.. ;...:::...
lf,^, ..-,.,..., :
18;.... .........
!«.,.. ..........
20..............

21..............
22..............
23. ; ...... ......
24..............
25..... ........

26..............
27..1...........
28..............
29......^..:....
30,... v,.....v..
31..............

Oct.

213
2ia
209

' 184
100

105
62
80
50

303

365
282
330
38
201

205
, 18978'

86
220

478
498
505

498

498
468
425
412
400
387

Nov.

175
6
5
5
5

5
5
5
6
6

6
6
6
6
6

6
100
*>4A

141
7

6
6

136
138
7

176
6
89
129

Dec.

91
44
6
6
6

6
6
6
6
6

7
7

8
9

9
9

10

10
10
10
11
11

11
11
H
11
12
12

Jan.

12
12
12
12
19

12
13
13
13
13

13
13
13
13
14

14
14
14
14
14

14
14
14
14
14

67
117
136
136
123
109

Feb.

179
433
660
6S6
fiEA

669
462
69
69
69

69
69
60

262
673

JUU
60
60
AA

fifi

60
60
60
60
60

60
60
60

Mar.

66
AA

60
60
60

60
61
61
62
62

63
63
60
9
8

8
g

10
.47

11
12
12
12
13

13
14
15

133
4(K2
405

Apr.'

' 24
28
32
334
544

572
606

1,090
972

1,010

1,090
1,050
1,300
1,210
865

128
29
las
292

258
115
28
59

325

362
390
406
496
634

May.

813
746
690

' 638
,569

526
512
465
432
412

393
368:
350
339
333

328
322
317
312
301

225
220

, 285
226
168

168
159
136
134
132
130

June.

128
 '127,
126

' 12R
124

123
122
121'
120
120

119
118'
117
117
116

116
116
115
115
114

113
112

". HI

110
109
'108

107
106
105
104

My:

78

60
60
£A

, 59
59
»
58
66

si
80
78.'
7ft

75
, 74
78
.72
72

71
70
60
69
69

69
69
69
69
en

68

Attg.

«7
AA

69
72
568

'873
847
313
770
714

666
613
561
526
478

425
406
381
1<tK
229

85
144
143
128
126

124
122
120
118
116
112

Sept/

109
105
103
102
100

98
95
«
88
86

' : 85

SI

75
73

72
70
69
66
63

60
59
58
57
55

53
W
49
48
46

Mvnthlydiseharge of Connecticut River at First Lake, near Pittsburg, N, H., for 
the year ending Sept. SO, 1921.

[Drainage area, 81.4 square mites.] :

(
Month.

March ........................
April.........................
May..........................

July..........................

Observed discharge (second- 
feet).

Maxi 
mum.

505 
230 

91 
136 
673 
492 

1,300 
813 
128 

81 
873 
109

1,300

Mfni- 
mum.

1 
6 

12 
60
8 

24 
130 
104 
58 
66 
46

5

Mean.

! 270 
51.4 
12.5 

  32.8 
227 
64.9 

500 
359 
116 
68.9 

349 
74.8

177

Gain or
loss in 

storage in 
First and 

Second 
Lakes 

(millions of 
cubie-feet).

-210. l j
+276.7 
+474.9 
+100.6 
-427.6 

+1,380.7 
+26.7 

-749.6 
-155.7 
-153.9 
-944.8 
-149. 8

-531.9

Discharge cor 
rected for storage 

, (second-feet). ''

Mean, .

'" ' 192 
158 
190 
70 
50 

580 
510 

79 
56 
11.4

(0)

17.0

160

Per* 
square 

   mile.

2.36 
1.94 
2.33 
.860 
.614 

7.13 
6.27 
.971 
.688 
.140

(0)

.209

1.97

Bun-off 
. In 
inches.

' 2.72 
2.16 
2.69 
.99 
.64 

8.22 
7.00 
1.12 
.77 
.16w .«

26.70

a Apparent depletion of storage during August slightly exceeded total discharge past gage during month. 

COJranECTICTTT MVER AT SOUTH KEWBU&T, VT.

LOCATION. At covered highway bridge between South Newbury, Orleans 
County, Vt., and Haverhill, Grafton County, N. H., half a mile below Oli- 
verian Brook and 4 miles above mouth of Waits River.



DRAINAGE
RECORDS AVAILABLE. July 22, 1918, to Sem^er 30,
GAGE. Chain, on'dbwnstream side of bridge; datum is 8.8 feet higher tnanrdsrtuin 
'"' of gage a^ OrfordT ' ' '"' ' "' '  '' '' r - ;/ . .'-' '''    '^ ' J-

DISCHABGE MEASUREMENTS. Made from upstream side of bridge and from cable 
300 feet above the bridge. >: . . :

CHANNEL ,4,$$, PPNTBOL, Channel wide and deep, with gravelly bottom; con- 
trol not clearly defined, except that several distinct riffles appear between 
South Newbury arid Orford. *

EXTREMES o> DISCHARC(J;. :Maximum stage recorded for the,year ending Sep* 
, tember 30, 1919, 21.1 feet morning and evening of November 1 and Aprfl 

14 (discharge, 27,200 second-feet); minimum stage recorded, 0.58 foot at; 
7.40 a. m. September 8 (discharge, 580 second-feet).

Maximum stage recorded for the year ending September 30,1920, 23.8 feet 
at 7 a. m. March 29 (discharge, 31,500 second-feet); minimum open-water 
stage recorded, 1.68 feet at 7.30 a. m. August 30 (discharge, 1,260 second- 
feet); an .estimated discharge of 900 gecpnd-feet occurred from February 
28 to March 4, the stage-discharge relation being affected by ice,

Maximum stage recorded for the year endirig September 30, 1921, 204 
feet at 4 p. m. March 22 (discharge, 26,000 second-feet)? minimum stage 
recorded, 0.30 foot at 7 a.-sou September 24 (discharge, 460/second"feet).

1918-1921; M|,xiinum stage recorded, .that of March 29y 1920; minimum 
stage recorded, that of September 24, 1921.

ICE. Stage-discharge relation affected by ice^ usually from December to March; 
ice (x>ver generally remains in place thrdu^hout winter. ' % ' !''' .

REGULATION.-* About 4,100 million cubic feet of storage has been developed at 
First and Second Connecticut lakes and tributary streams above Pittsburgh 
There are several power developments above the station, £ut the operation, 
of these mills does pot seriously affect the* distribution of flow.     .1

ACCTTBACT. Stage-discharge relation practically permanent, eieept wiheia affected 1 
by ice. Rating curve well defined between SCO &nd 28,000 "Seeond-feet.- 
Chain ,gage read to half-tenths twice daily. Daily,discaawge; ascertained, 
by applying rating table to mean daily gag® height, with corrections for effect   
of ice during winter. Records good.  

Discharge measurements of, Cor^nedticitt Hiver at Soitth Newbury,, Vt:; during th$ 
period.Aug* 28, 1918, to£e$t, SO, i9£jl ; , ;,;

Date.

1918. 
Aug. 23

Nov.'lS 
19

wie.
Sept.22 
NOT. 18;-'.    ,19

1920. 
*«. .14 
Aug... 7

Made by 

<T. W. Meulton. 
,',j.;do.,,,»..... 
R.H.Suttie...

M. R. Staokpole. -.. ,^ 
.(iv.idof..-.,.........,....^
B. L. Bfewood.........
H,0. Prfce....^. ....*.,

i;...;.dO-
J.t. ~

Gage 
height.

Feet.   1.46
.
6.22 
8.10

1.55
2.05
6.70
6.44

v 2-

Dis- 
diarge.

Sec.-fti; 
i,W
1,370 
5910 
«,010

i 1,170
. '1,W

6,060

pate.

1920; '

Jm, it
Mar- 22

21 
June, 24

Made by

I*teriie and Qrovet-
E. E.

....Go 
W,B. 
:.,.do

height.

feet. 
3;20, 
5,97

,,.
20,48 

'17.80
19.10 
3.12 
2.92'
1.52

,59 
.86

Dis 
charge.

5,500

2,3^ 
26, KK) 
22,100 
24,10$,

  '58^
67*



84 PART I.

Daily discharge, in second-feet, of Connecticut.J&iver at Soyth 
yqwrs,ending $$pt. SO,

Day. July. Aug. Sept. Day. July. Aug. Sept. Aug.
 v-i -7»

1918.
2,260

6.,...-. 

7*.".".'.. 

iO:"!"I

1,380

1*380 
1.900 22801 
5,170 
'8420

1,300

,.
1,300

11.1918. 1918.

13,,.:....
14.U.U.
15........ 2,710

2,570 2ft.,.,.,. 
27...!...

1 900
1740
1,600.

1,500
ijsoo
1,8*0 
1,160 
1,460 
1,500

1,130. 
l&T

1'B 1 
'956 
860 
920

'Day. Qet.< . NOT; Deo. Jan. Mar. Apr. May.- Aug.

7,300
5,500

,5,500
6,740

10.

17..
18..
19..
20..

21.... 
23.,.,
23....
24.... 
26....

27.......
28.......
29.......
so..;....
31.......

1919-20.
1.......
2.......
3.......
4.......

13,000 
26,4QO 
25,900 
22,800 
16,900

10,100
7,780
6,460
a. 100

' 5,980

5,500
4,840
5.390

< 7,860 
.7,900

. 7,640
.8,550
8,160
6,940
5,740

6,680
7,900
8,030
7,420
8,650

21,600

1,820
1,660
2,260
3,850
5,390

16.
17.
18.
19.
20.

4,290

3,740
3,850
4,290
4,070
3,630

1      
27,200

1
10,600

7,180
6,700

7,060 
7,060 

r8,340 
5,620 
5,170

'4,840 
4,1629 
5,600

11,100
9,980
8,810
7,660
6,700

!6,100 
4,730 
4,730 
5,500 
5,980

11,500
17,100
17,000
12,700
8,940

7,300
6,460
5,980
5,740
5,280

4,840
5,280
8,940

I6,tX»
13,700

10,100
7,780
6,480
6,100
5,980

5,500
4,500
4,200
4,200
4,200

  ' 4,309- 
4,300

4,300
4,000

3,»00 
'4,000 

4,300 
6,100 
8,400

9,200

7,300

.4,900

4,400
4,500
6,400

10,700
12,900

.13,200
10,000
6,900
5,300
4,000
3,400

10,100 
10,100 
7,180 
6,500 
^ 400

5,840
5,070
4,410
3,810
3,410

3,500

6*000 
6,'800

4,600
4,300
4,400
4,500
4,100

3,,600
3,300
,3,600
2,900
3,400

3,300
3,000
3,100
3,100

3,500
3,400
3,260
3,700
5,400

6,100" 
5,000 
4,600 
4,200 
3,800

2,600
2,650

2,100

l)900
1,800
1,760

1,650
1650
2,450
1,450
1,460

1,400
1,400
1,380
1,380
1,380

3,200 
2/706 
2,80p 
2:700
-2,800

2,700 
2.600 
2-400 
2,400 
2,100

»
t,9DO 
2,000 
2,000 
2,100

2,200
2,100
1,900
1,800

2,100
2,100

2,100

1,160
1,130
1,200
1,200i.iee

,
1,160 1 160; 
1,160

ll30 
1,060 
1,060 
1,060 
1,060

1,020
1,020

990
990
990

3,600 
'>*,«» 

5,500 
5,100 
^200

6,300
  5,500
' 5,200
5,100
5,r700

,6,800! 
5,600

 6,«00 
4,400

I500

7,30&

15,600 
1^760 
12,300,

C.700 
lO'OQO 
16,400 
25,400 
20,300 
15,200

900 
:900 
900
m

1,000' 

1,270 
1,420, 
1,740'

,
1,600
2,000,
3,400
4,000

4,600
4,760
5,760
5,600
5,400

17?i7,aoo
16,300

15,200 
'21,000 
27,f»0 
27,200 
26,200

22; wo 
15*000
14,100

11,200
10,580

11,900
10,900
d,720
9,590

10,100

23,600
18,600
17,700
18000

,
18,900
15,000
11,509

,
8,680 

11,500, 
26,70? 
26,000

23,600. 
23,90fr 
22,600 
20200 
19,200

9,980
10,100
11,300
11,300
11,100

12,200

- 9^,460 
8,420

7,640 
7,180 
6,i340 
5,980 
6,740

5; 620

8,160 
10,800. 
9*460

13^000; 
10,800 
9,200

8,290 
7,900 
6>00 
5,740 
5,600 
.4,400

22,100
18,900
16,600
15,300
.13,000

11,900 
12,000 
12,500 
16,20fr 
18,200

'17,700 
15,400 
13,400 
10,800 
9,460

9,070
9,590
9,850

3,980

3,520 
3/800 
3,100

2,SOO 
3,960 
4,620 
4,730

3,960
3,300
2,800
2,350

2,710 
3,300 
4,840 
 4,4» 
3,410

3,000 
2,530 
2,17»

2,170 
2,17fr 
3,850 
4,960 
4,180

4,400
4,180
4,180
4,070
4,070

4,070
4,950
5,620
5,390
4,400

3,740
3,100
2,710
2,440
2,170

,2,170 
SJOStf 
2,080 
2,080 
1,820

2.350 
2'300 
2,449

2,210

2,800
4,950
4,950
4,400

3,860 
3,850 
3,520 
31CW 
3,200;

3,300
2,440
2,350
2,170-;

2.620 
^W 
2,360 
1,820 
2,170

4,200
.1,200
1,096

715 
'890 
86p 
764 
890

,.,990
990

1,130
1,090

M

S
686

1,090

1,340 
l,S*v 
1,200 
1,160 
1,060 
l,06p

2,710 
3,630 2,8"

1,820
1,740*,r
1,400 
1,6S) 
'2,500 
3,200

4,500
1009
3,300
2,660
2,200



toaity discharge, m second-fwt, of G&n»ecticwt ^ver <tt 
years ending Se.pte$0,<

Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June.

1920^21.

,».;.....
I?::::.

'$..  *.".

ti
14..
15..

W..
It..
18.;
55::

28..
27..
28.. 
28..

3$,......

4,950

2,260
2350
1,820

4,400

4,'e20 
4,620 
4,180 
3,960 
8,850

3,630
3,410
8,100
8,52104,0m

2,300
2,200
2,200
2,500
2,600
2,600

6,000
5,700
5,500
6,100

17,100

17,4* 
13,900 
11,100 
9,330 
7,900

7, ISO 
6,700 7,180- 
8,420 
7,420-

5^980 
6,740 
5,400 
4,900 
4,800 
4,800

4,900 
4,900 
5,500 

:5,flOO 
5,500

5,200
4,500

°S,S50

IHo
2,350 
22SO 
2,350 
2,250 
2,350

3,200
3,850
3,200
3,400
2,350

2,350
2,350
2,450
.2,550
2,350

,
1,900 
1,900

:i,660 
l,820

1,990

990
990
920

920
920
900m

4,600 
4,300 
3,950 
5; 050 

;7,650

Il,j900 
21,000 
30,700 
31,500, 
30,000 
28,0df]ti

20,500
26,000
28,300
29,400

20000

22,100
20,500
18,400
16,000;

15,300 
19,000 
17,600 
14,40Q 
14,400

18,900
25,706
25,700
23,660
22,400

22,100
21 100
21,000
23,600

19,700

25^20Q 
25,100

18,000
18,300
15,860
12,600

10,800
9,070
8,030

9,850 
12,700 
13,300! 
11,800!
ft,'690i

8,420J

6,700 
5,980s 
4^950 
4,950

4,510.

'S,'400 
" 3,200 
( , 3,970

2^970;

7,180

7,060 
; 7,900 
12500 
11,800
9,330
7,660' 

 7,180
8,160; 

'8,810 
10,100

9,070 
7,660 
6,820 
5,860 
5,500'

^2,780
2 fro
3,410

2,800
;2,350
2,260

800

2i,080 
2,170

-'8,410 
3,100

2,710
2,350
1,990
1,660
1,660
1,740

1,990
1,820
1820
1,820
1,660

1,660
1,420
1,500
1,500
1,580

NOTE. Sta^-discharge relation affected by ice Dec. 5,1918, to Mar, 23,1910; Dec. 5,1919, to Mar. 27,1920: 
and Dec. 28.1920, to Mar. 17,1921; discharge for these periods based OB gage heights corrected for effect of 
ice. Discharge, Aug. 9-21, Sept. 5-6.8-10, Oct. 1-8, Dec. $-13,19-25,1920, and May 8-14,1921, estimate41)I 
comparison T»ith records of flow at Orford,N. H. .'""'. '., lisi



SURFACE . SITPFEIT, '!«&,   PABT I.

pJralnage$urea,.2,880»q.uaremiles.]

Observed discharge 
(second-feet).

Mini-; 
mum. Mean.

Discharge corrected 
for storage

(seiotad-feet).
Run-oft^',

J»ly22«3fet 
August.*.. 
September.,

8,420
17,100

,J918-19, 
October.-i.'... 4.1...,

January., 
February.. 
March-*,

June. 
July. 
August.

27,200
13,200
6,000 
3,200 

25,400 
27>200 
13)000 
4,950 
3,300. 
1,660 
9,070.

860
1,230

4,846 
,4,620 
3,400 
2,9C» 
1,800 

,3,300 
7,180

'752 
685 
640

2,250
4,920

-754.7
-201.7

9160 
5^950 
4^070 
2,240
8,450-igooo

+1,103:3 
,:*i77,8:.",' * ' 25.0-' 

^341.t
-1,104.9 

-194.6 
,+922.8'

1,'Mff. 
1 O&O

The year..i... 

1919-20.

27,200, 640

October. 
November* 
December,, 
January... 
February..

April.my-

8,680 
17,100 
10,100, 
2,650 

- 1,200 
3L500

August.. U 
September.

22,100
5,620
4,950
4,500'

1,660
4,840
2,200
;,200

900,
900

8,680 
4,950- 
1,42^ 
1,580 
1,200

4,670' 
. 7,980, 

4,800 
1,600 1,050' 
7,380 

20,200 
11, SOO 

. 2,880. 2,950' 
2,150

g +307.1
. +752.1, 

+143.D
-1,454.7

-451.8
,+92.3

+ 1,220.0
. +§84.7

-548.4. 
+241.8

 >742.j;

6, $70

4,790
8,270
4,850
1,060

870
7»S°'

20,?00 
12,100

October..-., 
November,, 
December.. 
January.... 
February... 
March......

1920-21.

May.......
June.... .'..
July.......
August....
September.

31,500

'16,000
8,550

17,400
6,600
2,450

25,700
18,300
5,390
2,440
1,500
2,710

860

The year. 25,700

5,

4,280' 

4,680 
8,620 
3,120 
1,940 

15,600 
9,980

1.470
895

1,470
627

-144^3

!+276.+474:9
" +100.-6

-427.6 
+1,380.7  <  ' >fl8i ? 
- 749. 6
-155.7 

' -158.9
-944.8
-149. 8

3)l60 
1,760 

16,100 
9,960 
2780 
1,410

838 
1,120

569

$00 4,670 -531.9 4,650

O IQOI 

,375
, .'307
2.«t7; si
4.28

,. 
1.06,

.201

1.64

28.

1.95
3.26
l.«t
.43
.33

3.02
8.16
4.93
1.05

1.18

28.2|

. !es
6.56 "<9M

'- 1V1J
.$&

 ?;«* 
.46 
.22

22.33

* From July, 1918, to Sept., 1919, correction applied for effect of storage in First Connecticut Lake. Be 
ginning October, 1919, correction applied for effect of storage in First and Second Connecticut lakes.

COHNECTICTTT RIVER AT ORFORD, IT. H.

LOCATION. At covered highway bridge between Orford, N. H., and Fairlee, 
Vt.j 8 miles downstream from Waits River and 22 miles above White River.

DRAINAGE AREA. 3,100 square miles.
RECORDS AVAILABLE. August 6, 1900, to September 30, 1921.
GAGES. Chain on upstream side of bridge, and inclined staflf on left bank 25 feet 

below bridge.
DISCHARGE MEASUREMENTS. Made from bridge or from cable 500 feet upstream.



OHANKI&& ANK)CO]f5PB<»^,-T-<3h^nnel wide and deep, with
for high stages is probably at the dam at Wilder, 20 miles downstream/

EXTKBMES OF DISCHARGE .r-^Ma;simum stajge, recorded during year, 20.9 feet at 
7 a. m* Mareh 23 (discharge, 28,600 second-feet) ; minimum stage recorded, 
2.4 f eek at 7,-. %jm. September 7, and 7 a. m. and 6 p. m. September 11 (dis-

1900-l'921: Maximum stage recorded, 33.4 feet at noon March 28, 1913 
(discharge from extension of rating curve, 57,300 second-feet); minimum 
24-howf discharge, 288 second-feet, September 28, 1908. 

ICE.-   Stage^ischarge relation affected by ice, usually from December, to March;
ice doyer usually remains in place throughout the winter. 

REGULATION.   Abbmt 4,100 milh'onV.eubic feet of storage has been developed 
, at First and Second Connecticut lakes and tributary streams above Pitts- 

burg. There are several power developments above the station, but the 
operation of these miUs does not seriously affeet the distribution of floWJ*: ; ' 

r,'  Stage-discharge - relation affected at.^imes by use of flashboaKfs 
at Wilder dam and during the winter by ice. Several rating curves have been 
used, each fairly well defined For period covered. Gage read to;half-1fcen)fclis 
"twice daily. Daily discharge ascertained by applying rating table to mean 
daily gage height, with corrections for ice during winter. Records good*

The following discharge measurement was made by «
February 18, 1921: Gage height, 6.58 feet; discharge, 1,9190 second-feet (stage-

diseharge relation affected by ice)  ; ' " :. i

Da&ys discharge j ti®-,8ecpnd»feet) oj Connecticut River at Orf&rd, N. <H. t /or. the, year
ending Sept. 80, 1921. , ^

Day. Oct. INoV. 'Dee.. Feb. 'Mar. Apr. June,, July.

8.
9.

10.

25.

30

11,800
17,800
14,800
10,400
7,180

5,450i 
4,«10 
4,040 
3,600

2/950 
2,750 
2^50 
2,470
2,560

;3,710
3,380
3,160

2,660 
2-, 859 
3,160

2,930 
2,760 
^,650 
3,710 
4,840 
4,900

4,960
4,840
6,360
9,039
9,770

^900 
6,100 
5,200

4,100 
6,030 
5jl70 
4,250 
3,600

4,360
5,050
4,360

3; 920 
3,3W> 
3,300
4;o»o
4,360

4,030 
4,020 
3,720- 
3,520 
4,360

5j200 
5,980 
7,620 

10,300 
12,600

15,500 
17,400 
15.300 
13,30& 
8,020

7,040 
6,630. 
6,860 
7,040 

18,OQO

19,300
15,000
12,000
9,450
7,880

7,^20 
&760 
7,320

7,740

5,400 
5,000. 4,900: 
,4,850,

5,000
5,600

5,300 4,660- 
3,9W 
3,500 
2,600

2,400
2,300
2,400
2,300
2,400

3,200
3.900

3,500
2,400

2; 400

2,500
&,60(3K
2,400

1,,950 
l;to
ijoa,

1,750
1,850

1,900
2,500
2,300
2,200

1,850 
2,200 
2,800 
4*200: 
4,600

4,'400 
5,000 

,6>200 
9,800 

33,500

26,300
24,680
22,700
20,500
17,800

17,000 
20,500 
18,2f» 
16,400 
15,900

16,300
28,000 
28,200 

:iV950 26,100 
1,950 23,400

3,10ft 
1,9SO, 
1,750 
1,700 
1,850

1>850 
1,900 
2; 000 
2,100 
2,300

900 23,800
23,600
23,600
25,700
24,600
21,300

19,700 
19,100 
17,400 
15,200 
il.flOO

10,700
11,000
11,300
10,800
11,600

11,800
10,200
8,600
7,740
7,460

7,320 
'8,020 
12,100 
12,500 
10,400

8,800 
7,460 
8,160 

il,000 
11,300

 9,620 
'8.600 
746ft
6,SOO 
5,840

5,468 
5,080 
4,S#> 
4,610 
4,380 !
4,150' 

3,710 
3,490 
3,270 
3,050

3,05D 
2,9502,:850 !

3,380

3,380
3,380

2^470

2,200
2,110
2200
2.110
2,650

2,850
2,470
2,200
2,290
1,500
1,,870

WOO

' 1 780

  930s
,780

,1,390 
1,^0' '880'

1>

t.630 '600

,430

, 880
, 980

595
780
730

:U:-W-

i 595 
. ejK>

640 ; ' ,685
730

685
685
780
730

:. 880

780mo
930
930

1,040

NOTE. S.tage-dlscharge relation affected by ice Dec. 28 to Mar. 10; diacliargs based on ga 
rected for effect of ice by means of one discharge measurement, observer's notes, and" wea

tscor-



SUBFACE "PABT I.

'tf ConitecHcut River at Orfotd^tN^.S., f&r the tyscef. ending ,S

'""' "' - i5ii " ' '[jCfrain'age area, 3,

..,:,  Month. .

.' -.T.':

January. .. ...... ... ..........

AT>rtt:^;..::.['';h':v;.L..:v;.
May- ... U.,jj!  >-.. .  <

June..........................
July...:;w.; i ..j = .-;;-.U.aj.l.J
August.-;*
September.';:". .'... ...'.. . ..... .
ii,-"- .       '  ; )  !.   ;.

""j^heywr. .'../.. ...'...;^

Observed discharge 
(second-feet).

Maxi-,, 
mum.

17,800 
9,770 

19,300 
5,700 

. .2,500. 
28,200. 
19,700 

. 5,480 
2,290 ' -1,629' 
2,860 
1,100

:;';2s,2ob

Mini-, 
  main.

"2,470 3,300' 
-4,850

1J700
. 1/700;

1,850 5,840 ; 
1,SQG. 

880 780' 
980   " ' 595'

 " ' $95'
! ' ..  ».

Mean: .

4,780- 
'6,040- 

,. 9,360 
' 3,^180 

M,970 
17,000 
10; «K) 
3,110 
1,490 
1,089 
1,73(0, 

' '8ti5-

; 5,050

Gain or loss 
in storage at 

First and 'Second ' 
Connecticut 

lakes 
(millions of 
:Cubicfeet).

-210.1
--'H-278.7 

.4-.474» 
4-100.6 

.<., -427.6. 
+1,380.7 

+58>f 
-749.6 
-155. f 

-,i;. ±m.9
" AAA Q -»«. <s- '-^wg.'S'

-531.9

 -" It^Bhargfio^ 
» reeted for storage. 

(Second-feet)."

Meaaii

4,'700
'S,i5cr

, «,,54Q 
3,220 
1,790 

17,500 
W,600 
2,830 
1,430 
1 0201 
1>380 

, -747

5,!030

''' Peir ' 

square j j 
^mile.

i.W i. m 3.03 ;
1.04 
.577 

5.65 
3.42

 9P> 
.461'

',  -:>!<» 
.445 
.241

* 1.62 '

Eun-oft 
in inches.

 f f

1..75 
1.85 
3.55 
1.20 

, .60 
6.51 

' 3.82 
,.. ,L|5 

.51 

.38 

.51 
  .27

! 22.00

' ^''COSiraCTlCTJT E3VE£ AT istfjteBRLAHll, MA»3. ;* ! at

LOCATION. At five-span steel highway bridge at Sunderland, FraakUn Comity,,
on road leading to South Deerfield, 18 miles in a direct line and 24 miles

<v by river above dam at Holyoke. Deerffeld River enters frewr *h®vTO6Bt!<8
miles above station. 

DRAINAGE ABBA. 8,000 square miles.
R«dOBBS< AVOIDABLE. March SI, 1904, to-September 30, 1921. , 
GAGES. Chain on downstream side of bridge; Sanborn water-stage recorder 

t -September 3>; 1916; Gage read anatf recorder insp^eted by Mary S.^'" ^Fish,,^ -':';'.- "'". .,^.1 ^V" "' ;, '."  ' i^:-:;;.-   .. :^
STS. Mad& froiji MgKVay bjidge, ',, !

AND CO^-TEOL.: Channel deep j bottom of coarse, gravel and alluvial 
deposits^* Conirol at low stages not well defined but practically permanent. 
Ai'Jr%h!;|tag |s^ae control is at the jdsuji at.flolybke.,a . ', 7; 

3&. Maximum stage 'recorded during year, 23.15 fe6* 
bs9.15 at. na^iMarch 10 {dischargej 76,500 second-feet); -minimum stage 

iat ft$ B.15 a. m. August 2^9 (discharge from extension of rating

2^ 
0fft¥4ting

'

,. _  . r
: Maximum stage recorded, 30.7 feet during the night of Marcli 

by leveling'frpm flbod niaric^ (di^harg^f rom extensioii 
108,000 !seeond-f eet) £ mtaimum stage recorded, that of
" ' ' '' ''"" ' ' "" "'

freezes over early in the winter but the,, ice Jus likely to break 
ir^ M ti^es of ;gudd^p rises in istage and at those timesjit ooeasionaily formal 
ice. jams ;at NoHhanipton, 10 miles below- station, causing several feet ot 
backwateir at gage.
Tjt,^TioN.-  Distribution df flow affected fey operation of power plants a> 
Turners Falls, and .by regulation of Deerfield Eiver. (See Deerfield Kivei 
ai ChaEt0iiioniy Mass.). The effect of the 'regulation is shown by low water* 
at the gaige on Sundays and Mondays. Storage in Somerset reservoir and 
First and Second Connecticut lakes has little effect on the monthly discharge



affected by ice. Rating curVe wfctf defined between 750 and 70,000 second- 
feet. Chain gage read to half -tenths ; tpice daily; gage heights from water- 
stage recorder used for stages below 10.00 feet; operation of; recorder was 
unsatisfactory? for a considerable part of August and September, and com 
parisons were made with chain gage readings. Daily discharge ascertained 
by 'applying rating table to mean daily gage height, with corrections for ice 
during the winter^ Reicords good except for extremely high stages and for 
times of ice effect, for which they are fair.

. . , . . ; . .

Discharge tiieasuretrtents qf> Connecticut River at Sunderland, If ass,, diuti<»@;iii4
.  '' ijtar end^rig Sept. SO, 1921.    '- 

Date.

J&n. 27
Mat. 9
June 26

',.'.' Made'ty-^-

B. B. R. Dornbach.... ................. ̂ ..... .................................do..............................:........................,..........,.

A
Feet.
o8.30
12.97

V6fr

. JDte-- /; 
charge*

See.*ft.
J S_4Sfi

35,800'"" 747

« Stage-discharge relation affected by,|c$.

Daily, discharge,, in> second~fe$tt of Con/fiectiei^ J$$@r.at> 
' year end^ng Sept. §6', 1W1.

Mass., for,'

Day. Oct. NOV.; ;Dee,; Jan. Mar. May. June., Auig,

1..
2..
3..
4..
6..

: 6;;
7..
8..
9..
10..

11..
12..
13..

15..

16.. 

ttl-!

21.

24.
25.

27.
28.
29.
30.

31,200 
38'000 
32,300
23,800   aojsoo

9 380
10,400
s'sse
3,670

,4,120 
4,690 
5200 
5,510 
S, 090

4,030
2,580
3 330
5 090
5,410

5,410 
.5,, 940 
4*590 
2,140 
3.090

, 8,030
9,660

12,300
19,200
16-400

ie,ooo
12,000
11 300

,9,100

1Q,,106 
11,000 
10/600 
6.380 
5,510

6.830
71910
9,520 
8,160 
8,^550

6,950
7,,420

11,800
14,500
8,960

12,000
12,300
10,200
7,660
9520

:10,900 
12.300 
15,700 
18,100 
24,000

40,400 
,41,'9(D 
40,OOlO 
31 960 

. 24^500

23,800
14,000
14,500
19,900
54,500

62,100 
'50,900 
39,

21,600 
19, OOP 
18 
13,§00 
13,300

,12,300

16,000
14,300
15500
16 700
14,500

16,200
13,300
11,200
11,300
13,300

13,100 
11,800 
-10,700 
11,800 
li.'SOO

13', 500 
14,000 
14,800 
11,8QQ

10,900

12^50 
10,70

,8,700

14.000
15200
15,800 500

.7,700 
7^700 
8,000 
7,500 6-'200

4,00* 

X'SOC
 tooo
9,000

,9,000 
8,200 
«,700
5,WQ 

"8,200

sfoob 
'8,200 
7,800 
7700 

<;7,200

5,500
9,200 
'9,800
9,700 
16,100

8,4QQ 
4300
 §,500

8,700
14,300
13,600
20,000
21,500

22,100
31,000
42,300
39,300
74,300

73,000
61,300

52 500
58,500
46,600
40,
33,

52,500 '

,
5?' 900 

'52,100

'.52,900 
f 59,500 
.52,100
4?' 800

24,
26,200

25,800
25,400
24,090
22,300

36,100
26,600
24,500

21,400 
20,400 
15,000 
9,660 

^0,950

7,9M> 
Il*7dQ 
12!'300 
,11,300

2L600 12,000

21,200 
§0,900

47,40t 
62.500

51 7flQ 
50,700

55,900 
55,700 

; 51, 700 
49,500 
47,600 
43,500

24,100
22,80028,li" 
27,4

27,700
25,500

^l/OOO 
27^000

12,000ii'soe*
10r4flO

7,420 
7.060 
e£950 
11,300 
9,810

9,810
9240
6,600
5,830

8,960 
S,83"0 
6,490 
4 790 
3j670

'3/500 
8,410

',19,400
Is loo
14200
9 950
8,420

 4,598 
4,210

f9,fl20 
3^760 
4^120

4^0 
4790

4,.21t)

5,090 
3'176
3,580

1,040 
l'670 
2,870 
3*580

7^540 18'SOO 
7,910

5, 
 J4/408 
,4,690,

18,300 
15; 700 

: 11 j300

7,420

4.990
-^400 
.2.r6i5Q 
3,330

&69Q 
4300

 3/330
1,840-.'i t T

2,650

s^ioe

3,940
s,m
3^090 
^790

.4^210 
3^020

, 
6,050

6,05Q 
8,500 
,2,200 
1?840 
3,580 
3,850

3,7flO
3 580
2.450

910

1,780
2,870
2,450

» 2 820
1,780

1,130
1,840
2,650
2,870
2,790

2,870
2.720

950
1,840
3,170

3,090 
3,670 
%67S 
2,080 

950

1,290
2,790
2,720
2,720
2,650

« NOT«.\ 
ectedfor

, arfected by ice Pec. 27 to Mar. 5; dischar 
one discharge measurement /observer's no
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Monthly discharge of fiannecticut River at Sund.wlan4, Mass., for the year ending  " '

[Drainage area, 8,660 square miles,]

Month. ,

February. .....................................

May...........................................

July...........................................

The year . ...............................

Discharge la second-feet '.> : ' -   ;  

Maximum.

38,000 
. ; 19,200 

,, 62,100
16,700 
10,100 
74,300 
56,500 52,500' 
13,300 
19,400 
7,910 
3,760

74,300

Minimum.

2,140 
5,510 

10,900 
5,100 
4,000 
8,700 

20,400 
5 830 
1,040 
1,840 
1,840 

780

780

Mean.

9,380 
10,300. 
24,700 
11 500 
7,620 

45,700 
28500 
15 100 
4,360 
7,«00 
4,430 
2,370

14,400

Per
square 
mile.

1.17 
1.29. 
3.09 
1.44 
.952 

5.71 
3.56 
1.89 
.545 
.950 
.554 
.296

1.80

Tfeun-off 
-in inches.

1.35
 V.-T-O/ 1-4* 

3.56 
1.66 
.99 

6.58 
3.97 
2.18 
.61 

1.10 
.64 
.33

24.41

WHITE RIVER AT WEST HARTFORD, VT.

LOCATION. 500 feet above highway bridge in West Hartford, Wmdsor Cbunty, 
and 7 miles above mouth of river.

DRAINAGE AREA. 687 square miles.
RECORDS AVAILABLE. June 9, 1915, to September 30, 1921. '
GAGE. Inclined staff on left bank; read by F. P. Morse.
DISCHARGE MEASUREMENTS. Made from cable 1,500, feet Taelow gage or by 

wading.
CHANNEL AND CONTROL. Channel wide and of fairly uniform cross-section at 

measuring section; covered with gravel, and small boulders. Control 
formed by rock ledge 100 feet below gage; well defined.  

EXTREMES OP DISCHARGE; Maximum open-water stage recorded during year, 
12.5 feet at 7 a. m. Msirch 10 (discharge from extension of rating curve, 
15,200 second-feet); minimum stage recorded, 2.55 feet at 6 p. m. September 
10 (discharge from extension of rating curve, 82 second-feet).

1915-1921: Maximum stage recorded, 15.0 feet at 6 p. m. March 28, 
1919 (discharge from extension of rating curve, 20,500 second-feet); mini 
mum stage recorded, 2.33 feet at 6 &L m. August 29, 1916, (discharge from 
extension of rating curve, 26 second-feet). The high water of March 27, 
1913, reached a stage of 18.9 feet, as determined from reference point on 
scale platform opposite gage (discharge not determined.)

ICE. River freezes over at gage; control usually remains partly open, although 
ice on rocks and along shore affects stage-discharge relation.

REGULATION. There are several power plants on main stream and tributaries 
above station, the nearest being thftt of the Sharqn Power Co. (Vermont 
Copper Co., lessee) at Sharori; when this plant is in operation it causes 
some diurnal fluctuation in discharge at low stages. The effect of'.power 
plants farther up-stream is practically eliminated by the large > amount of 
pondage at Sharon.

ACCURACY, Stage-discharge relation practically -, permanent,,exejept wfifeii affected 
by ice. Rating curve fairly well denned between 150 and 5,000 second-feet. 
Staff gage read to quarter-tenths twice daily. Daily discharge ascertained 
by applying rating table to mean daily gage height, with corrections for 
effect of ice during winter. Records good.



CONNECTICUT RIVER 9ASHT, 91

Discharge measurements of White River at West Hartford, Vt., during the year
ending Sept. SO, 1921.

[Made by J. L. Lamson.]

Date.

Jan. 12.............................................................................
Feb. 17.............................................................................
May IS..........................................................................!..

Gage 
height.

Feet. 
o4.56
o3.97

4.14

Dis 
charge.

Sec.-ft. 
922
570
704

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of White River at West Hartford, Vt., for the year,
ending Sept. 30, 1921.

Day.

1..............
2..............
3..............
4..............
5.. ............

6..............
7..............
8.... ..........
9..............
10............!.
11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20.............)

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

8.320
2.080
1.200
960
820

717
620
530
445
395

395
345
285
285
265

247
305
325
247
230

200
215
200:200
247

200
230
285
620
472
395

Nov.

370
620

1,370
1.200
855

717
530
590
590
820

890
785
620
500
560

530
560
530
590
560

370
445
590
590
620

652
590
560
620
560

Dec.

620
1,550
1,280
1,120
1,200

5,110
2.440
1,860
1,550
1,370

1,370
1,200
1,200
1,860
8,950

4,000,
2,840
2,320
1,860
1,650

1,650
1,370
1,200
1,050
860

620
560
560
660
680
680

Jan.

820
960

1,200
1,100
1,050

960
880
880
860
860

855
960
820
750

1,200

1,200
920
750
620
780

820
880
860
780
620

500
540
500
500
500
500

Feb.

500
470
500
500
500

540
540
540
445
440

480
440
440
560
445

500
660
920
760
720

720
620
660
600
540

500
560
560

Mar.

780
880

1,050
1,450
1,200

1,200
2,400
2,800
5,500
12,100

5,900
5,300
6,300
5,300
5,300

9,370
8,110
5,900
3,640
5,300

13,800
9,160
5,300
4,180
6,700

6,100
4,730
4,540
4,380
2,990
2,700

Apr.

5,110
3,300
2,700
2,440
2,200

1,970
1,860
1,750
1,750
1,860

1,550
1,460
1,370
1,280
1,200

1,460
1,650
2,440
1,860
1,550

1,460
1,550
1,550
2,570
2,200

1,750
1,550
1, 460
1,280
2,990

May.

5,500
2,700
2,320
2,080
1,860

1,650
1,460
1,370
1,120
890

960
1,040
890

1,370
1,120

1,040
890
785
750
717

685
560
620
560
472

685
620
560
445
325
345

June.

305
285
265
265
247

230
215
200
215
200

187
305
500
345
345

265
247
187
162
200

170
155
155
146
140

126
120
149
175
215

July.

215
247
345
182
146

146
146
140
170
215

325
305
265
247187'

230
200
187
160
685

717
395
247
175
142

155
146
155
247
560
305

Aug.

345
170
170
150
150

126
134
130
170
162

130
395
620
305
265

230
146
285
620
500

305 '
420
265
170
200

162
146
106
120
142
140

Sept.

142
140
112
126
94

130
130
126
114
86

9jtt
102
140
130
140

126
120
114ies-
150

146
150
140
162
140

126
155
140
150
134

NOTE. Stage-dischuge relation effected by ice Dec. 23-25, 27-31, Jan. 1-10,12, 15-17, 20-24, 27-31, Feb. 
1-8,10-14,17-28, and Mar. 1-8; discharge based on gage heights corrected for effect of ice by means of two 
discharge measurements, observer's notes, and weather records.

55969 24 WSP 521-
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Monthly discharge of White River at West Hartford, Vt., for the year ending Sept, 
9 SO, 1921.

[Drainage area, 687 square miles.]

Month.

May...........................................

July...........................................

The year ................................

Discharge in second-feet.

Maximum.'

8,320 
1,370 
8,950 
1,200 920" 

13,600 
5,110 
5,500 

500 
717 
620 
165

13,600

Minimum.

200 
370 
560 
500 
440 
780 

1,200 
325 
120 
140 
106 

  86

86

Mean.

719 
646 

1,780 
820 
559 

4,970 
1,970 
1,170 

224 
257 
238 
131

1,130

Per
square 
mile.

1.05 
.940 

2.59 
1.19 
.814 

7.23 
2.87 
1.70 
.326 
.374 
.346 
.191

1.64

Run-off 
in inches.

1.21 
1.05 
2.99 
1.37 
.85 

8.34 
3.20 
1.96 
.36 
.43 
.40 
.21

22.37

SECOND BRANCH OF WHITE RIVER AT NORTH RANDOLPH, VT.

LOCATION. Near school house a quarter of a mile below North Randolph, 
Orange County.

DRAINAGE AREA. Approximately 27, square miles. (Estimated from sketch 
map.)

RECORDS AVAILABLE. October 16, 1920, to September 30, 1921.
GAGE.- Inclined staff on right bank; vertical staff on left bank for high stages.
DISCHARGE, MEASUREMENTS. Made by wading or from farm bridge.
CHANNEL AND -CONTROL. Stream bed covered with gravel and alluvial deposits; 

control formed by ledge rock and gravel, probably permanent.
EXTREMES o# DISCHARGE. Maximum stage recorded during period, 4.6 feet 

at 5 p. m. March 21 (discharge from extension of rating curve, 650 second- 
feet) ; minimum stage recorded, 0.9 foot at 6.30 a. m. and 5 p. m. September 
11 (discharge from extension of rating curve, 0.8 second-foot).

ICE. Channel seriously obstructed by ice during winter; stage-discharge rela* 
tion,seriously affected.

REGULATION.-^ Operation of sawmill at North Randolph causes large fluctuation 
in discharge at low stages. As the mill has but a small amount of pondage, 
the flow during the morning hours probably corresponds to natural condi 
tions.

ACCURACY. Stage-discharge relation probably permanent, except when affected 
by ice. Rating curve fairly well defined between 5 and 300 second-feet. 
Gage read to half-tenths twice a day. Daily discharge determined by ap 
plication of rating table to mean daily gage height, except for periods when 
sawmill caused fluctuations in stage the rating table was applied to morning 
gage height only. Records fair.

Discharge measurements of Second Branch of White River near North Randolph, Vt.,
during the year ending Sept. 30, 1921.

[Made by J. L. Lamson.]

Date.

Oct. 15........
15........

Gage 
height.

Feet. 
1.40
1.54

Dis 
charge.

Sec.-ft. 
13.8
23.7

Date.

Mar. 18........

&.
Feet. 

2.01
3.00

Dis 
charge.

Sec.-ft. 
56

256

Date. £B.
Feet. 

1.44

Dis 
charge.

Sec.-ft. 
20.9
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Daily discharge, in second-feet, of Second Branch of White River at North Randolph, 
Vt., for the year ending Sept. SO, 1921.

Day.

1...... ........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

16
11
16
16
16

16
11
11
11
11

11
16
21
27
27
21

Nov.

21
30
55
40
21

24
24
33
30
24

24
24
21
16
16

16
11
24
36
44

30
24
44
36
21

40
27
16
16
21

Dec.

30
47
40
33
62

115
85
44
47
47

62
47
33
105
200

165
» 145
S.H5~ 51

55

51
76
55
62
51

51
53
53
51
51
51

Jan.

51
62
51
62
53

55
49
53
40
44

47
47
51
62
44

47
36
35
33
33

33
33
31
30
30

30
28
27
28
31
27

Feb.

27
26
24
25
26

27
27
26
23
21

20
20
20
18
18

18
40
29
26
21

21
21
24
21
21

21
21
21

Mar.

23
24
27
32
29

34

65
125
194

206
230
239
268
260

432
520
485
268268-

592
525-
420
382
370

305
284
280
245
260
275

Apr.

268
230
194
170
185

155
141
105
135
95

105
89
76
68
62

55
85
68
55
51

55
51
47
82
76

47
40
40
33
33

May.

105
55
51
55
51

47
44
47
47
47

40
40
40
47
41

44
40
34
33
32

17
17
22
18
24

32
IS
15
16
15
16

'June.

21
18
11
14
11

11
8.9
6.8
6.8
7.6

8.9
12
15
12
10

8.9
6.8
8.9
7.6
6.8

6.8
6.8
5.2

15
6.8

5.2
12
11
16
11

July.

8.9
10
8.9
8.9
6.8

5.2
3.5
3.5
4.2
4.2

11
22
14
6.8

14

14
10
6.1

10
68

27
14
8.9
8.9
7.6

6.8
3.0
6.8
18
14
10

Aug.

 7.6
7.6
6.8
6.8
6.8

6.1
6.8

17
11
5.2

6.1
20
14
10
7.6

6.8
6.8

16
14
6.8

6.8
6.8
6.8
6.8
6.8

6.8
3.5
3.5
3.5
3.5
3.5

Sept.

3.5
3.5
3.5
3.5
3.5

3.5
1.0
1.0
l.O
1.0

.8
3.5
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5

3.5
3.5
3.5
3.5

NOTE. Stage-discharge relation affected by ice Dec. 26-31, Jan. 10-12, and Jan. 18 to Mar. 7; discharge 
based on gage height corrected for effect of ice.

Monthly discharge, in second-feet, of Second Branch of White River at North Ran 
dolph, Vt., for the year ending Sept. SO, 1921,

Month. Maxi 
mum.

27
55

200
62
40

592

Mini 
mum.

11
11
30
27
18
23

Mean.

16.1
27.0
68.8
41.4
23.3

249

Month.

July  ........ 
August . ..

Maxi 
mum.

268
105
21
68
20
3.5

Mini 
mum.

33
15
5.2
3.0
3.5
.8

Mean.

96.6
37.7
ias
11.8
&03
3.08

WEST RIVER AT NEWFANE, VT.

LOCATION. At covered highway bridge 1J miles northeast of village of New- 
fane, Windham County.

DRAINAGE AREA. 310 square miles.
RECORDS AVAILABLE. September 13, 1919, to September 30, 1921.
GAGE. Chain on downstream side of highway bridge.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Gravel and ledge; well-defined riffle just above 

island §00 feet below gage; probably permanent.
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EXTREMES OP DISCHAEGE. Maximum stage recorded during year, 10.75 feet at 
7 a. m. May 1 (discharge not determined); minimum stage recorded during 
year, 3.55 feet at 6 p. m. September 10 (discharge from extension of rating 
curve, 35 second-feet).

1919-1921: Maximum stage recorded, 11.75 feet at 6.10 p. m. April 13, 
1920 (discharge not determined); minimum stage recorded, that of Septem 
ber 10, 1921.

ICE. River freezes over and stage-discharge relation seriously affected.
REGULATION. A few small mills above fetation do not seriously affect the dis 

tribution of flow.
ACCURACY. Stage-discharge relation apparently permanent except when affected 

by ice. Rating curve fairly well defined between 70 and 2,000 second-feet. 
Gage read to quarter-tenths twice daily. Daily discharge ascertained by 
applying rating table to mean daily gage height, with corrections for effect 
of ice during winter. Records good.

Discharge measurements of West River at Newfane, Vt., during the year ending
Sept. 30, 1921. 

[Made by J. L. LamsonJ J|

Date.

Oct. 8.......................
Jan. 21.......................

Gage 
height.

Feet, 
4.13

"5.89

Dis 
charge.

Sec.-ft. 
183
358

Date.

Mar. 23.......................
May 16. ......................

Gage 
height.

Feet. 
6.04
4.57

Dis 
charge.

Sec.-ft. 
1,810

460

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of West River at Newfane, Vt., for the year ending
Sept. 80, 1921.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............

10.............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

3,440
1,070
477
320
245

230
197
170
142
130

109
112
112
106
106

109
103
95
97
103

95
95
95
92
85

100
118
413
339
210
174

Nov.

230
477

3,340
1,120
712

477
352
333
352
822

522
434
339
292
260

250
399
333
292
260

292
270
378
420
365

352
292
292
292
314

Dec.

399
916
754
586

1,210

2,820
1,530
1,050
754
771

686
562
477

1,350
4,370

2,140
1,400
1,060
856
678

580
540
520
520
450

440
410
430
410
420
440

Jan.

430
470
720
520
520

460
470
500
460
430

430
440
410
400
840

740
420
235
205
205

310
280
290
300
310

280
300
270
240
220
220

Feb.

200
190
180
160
175

270
290
260
220
240

150
125
140
125
120

120
220
680
310
240

190
140
145
130
120

125
125
170

Mar.

230
290
490

1,000
580

430
490

2,350
3,340
5,300

2,720
2,350
3,540
2,240
2,140

3,540
3,130
2,240
1,440
2,350

5,610
3,340
1,940
1,440
2; 660

2,580
2,240
1,990
1,680
1,180
1,010

Apr.

4,470
2,040
1,400
1,130
977

873
771
669
703
822

635
522
462
420
406

831
763

1,000
1,000
941

695
  746
746

1,580
1,310

882
695
594
500.

2,300

May.

5,190
2,190
1,400
1,080
890

763
644
515
455
385

346
298
359
678
703

448
333
276
240
215

179
154
154

' 162
154

225
170
138
124
112
112

June.

100
90
80
80
80

80
71
71
63
61

63
87
118
127
115

85
71
59
55
52

52
47
46
46
43

47
44
43

276
1,680

July.

1,220
1,110
627
276
188

150
127
106
950
530

1,490
763
385
276

1,110

1,150
455
265
206
192

276
225
170
124
106

100
80
80
124
106
100

Aug.

87
90
87
77
67

59
63
87
85
71

63
59
63
65
59

55
55
95
455
162

95
75
67
59
55
"55

52
49
49
43
44

Sept.

43
43
40
40
39

40
39
39
39
38

38
43
52
55
52

49
47
47
47
52

52
71
73
77
65

80
90
80
65
59

NOTE. Stage-discharge relation affected by ice Dec. 21 to Mar. 7; discharge based on gage height cor 
rected for effect of ice by means of one discharge measurement, observer's notes, and weather records.
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Monthly discharge of West River at Newfane, Vt.,for the year ending Sept. 30, 19M.

[Drainage area, 310 square miles.]

Month.

October .......................................
November ............... .

February......................................
March .........................................
April..........................................
May...........................................

July...........................................

The year...... ..........................

Discharge to second-feet.

Maximum.

3.440 
3.340 
4,370 

840 
680 

5,610 
4,470 
5,190 
1,680 
1,490 

455 
90

5,610

ft

Minimum.

- 85 
230 
399 
205 
120 
230 
406 
112 
43 
80 
43 
38

38

Mean.

300' 
495 
953 
398 
199 

2,120 
1,030 

616 
131 
422 
82.2 
53.1

571 '

Per
square 
niile.

0.968 
1.60 
3.07 
1.28 
.642 

6.84 
3.32 
1.99 
.423 

1.36 
.265 
.171

1.84

Run-off 
in inches.

1.12 
1.78 
3.54 
1.4& 
.67 

7.89 
3.70 
2.29 
.47 

1.57 
.31 
.19

25.01

ASHTTELOT RIVER AT HINSDALE, ST. H.

LOCATION. At lower steel highway bridge in Hinsdale, Cheshire County, a
quarter of a mile below dam of Fisk Paper Co. and 1| miles above mouth
of river.

DRAINAGE AREA. 440 square miles. 
RECORDS AVAILABLE. February 22, 1907, to December 31, 1909, and July 11,

1914, to September 30, 1921.
GAGE. Chain gage on downstream side of bridge; read by Teresa Golden. 
DISCHARGE MEASUREMENTS. Made from highway bridge. 
CHANNEL AND CONTROL. Channel covered with coarse gravel and boulders.

Control is a short distance below the gage; practically permanent. 
EXTREMES OF DISCHARGE. Maximum stage recorded -during year, 7.25 feet,at

4 p. m. March 12 (discharge from extension of rating curve, 4,810 second-'
feet); minimum stage recorded, 2.51 feet at 8 a. m. June.24 (discharge, froni,
extension of rating curve, 54 seconds-feet).

1914-1921: Maximum stage recorded, 9.98 feet March 29, 1920 (discharge
from extension of rating curve, 8,940 second-feet); minimum stage recorded t
2.0 feet at 4 p. m. October 4, 1914 (discharge from extension of rating curve,
10 second-feet). 

ICE. Ice forms below bridge on control, affecting stage-discharge relation for
short periods. 

REGULATION. The mills immediately above station are operated continuously
except Sundays and holidays, but cause little fluctuation in stage. Several
reservoirs and ponds on the river and tributaries have some effect pit the.
distribution of flow. The effect of power regulation was studied by a,'
temporary installation of water-stage recorder during July, and August, iSlfci 

ACCURACY. Stage-discharge relation practically permanent except when affected!
by ice. Rating curve fairly well defined below 4,000 second-feet. Gage
read to. hundredths twice daily. Daily discharge ascertained by applying!
rating table to mean daily gage'height, with corrections for effect of ice
during winter. Records good.
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The following discharge measurement was made by Lamson and Armstrong: 
Apr. 21, 1921: Gage height, 4.84 feet; discharge, 1,390 second-feet.

Daily discharge, in second-feet, of Ashuelot River at Hinsdale, N. H., for the year
ending Sept. 30, 1921.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
 7..............
8. .............
9..-.. ..........

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

2,170

1,790
1,430
490

490
400
430
375
320

320
296
286
291
273

282
315
320
282
300

282
320

179
185

173
200
212
590
555
con

Nov.

310
555
555
625

1,000

1,050
1,100
1,210
1,260
1,320

1,260
1,100

. 555

375

490
770
590
460
555

490
520

460

810
590
590
660
770

Dec.

950
1 1 Wl

1,260
1,910
3,140

3,140
3,280
3,140
1,790
1,790

1,670
1,490
2,040
3,000
2,860

2,860
2,720
2,860
2,040
2 AAf\

1,150
1,550
1,050
1,000
960

940
900
800
Tan
760
800

Jan.

780
740
800
740
700

700
740
700
700
700

660
700
740

860

800
700
660
490
490

CCfi

600
Cftfi

520

490
460
460
460
490
KOA

Feb.

400
A(\f\

380
350
490

460
560
400
430
380

380
430
430

330

350
370
380
430
380

490
310
209
300
330

350
430
490

Mar.

490

660
1,490
1,370

1,150
1,490
1,430
4,010
4,010

4,150
4,740
4,150
3,570
3,430

2,040
2,440
2,300
2,170
2,860

2,860
1,670
1,490
1,550
1,320

1,490
1,320
1,260
1,150
1,210
1,100

Apr.

1,490
1,550
2,720
2,720
2,720

2,720
2,440
1,260
1,100
1,000

1,150
1,050
1,000
1,100
1,150

1,210
1,100
1,100
1,260
1,430

1,430
1,210
1,260
1,910
1,790

1,790
1,610
i,2io
855
855

May.

2,040
3,280

2,170
1,790

1,430
1,370
1.050
810
855

695
730
730
770
770

855
695
695
770
695

555
625
520
490
490

490
430
460
520
520
520

June.

520
400
320
340
278

235
215
235
273
282

255
185
203
251
215

260
282
231
185
129

96
92
57
60
72

106
132
150
900

1,210

July.

1,380
1,790
2,300
335
350

300
375
325
400
590

1,790
1,790
1,370
1,260
1,150

1,050
555
400
310
255

231
191
330
129
115

96
167
197
129
139
209

Aug.

194
203
203
203
197

209
139
182
203
155

139
206
197
203
197

194
188
194
330
197

179
179
147
139
115

115
118
73
86
145
139

Sept.

113
139
94
100
92

124
90
142
197
197

197
194
145
170
203

203
264
167
197
203

194
490
310
191
219

247
173
300
111
325

NoTE.^Stage-diseMrge relation affected by ice Dec. 25 to Feb. 21; discharge based on gage height cor- 
r ected for effect of ice.

Monthly discharge of Ashuelot River at Hinsdale, N. H.t for the year ending Sept. SO,
1921.

[Drainage area, 440 square miles.]

Month.

October.. .......... ... ,.....,.,..,..,.... ........

March..... ... .
April..........................................
luair

July... ....;..:..........:...................:.

Discharge in second-feet. .

Maximum.
(

2,440 
1.320 
3,280 
1.050 

560 
4,740 

'- '2,720 
3,280 
1,210 

  2,300 
330 
490

4,740

Minimum.

173 
310 
760 
460 
2d9 
490 855' 
430 

57 
99 
73 
90

57

Mean.

544 
725 

» 1,810 
647 
394 

2,090 
1,510 

976 
272 
 645 
173 
193

837

Per
square 
mile.

1.24 
1.65 
4.11 
1.47 
.895 

4,75 
3.43 
2.22 
.618 

1.47 
.393 
.439

1.90

Kun-ofl 
in inches.

. 1.43 
1.84 
4.74 
1.70 
.93 

5.48 
3.83 
2.56 
.69 

1.70 
.45 
.49

25.84



CONNECTICUT RIVER BASIN,

MUTNEWAWA BROOK AT HARLBORO, H. H.

LOCATION, In Marlboro, Cheshire Cotmty, 300 feet from Marlboro-Keene town 
line and 1 mile above confluence with East Branch of Ashuelot River.

DRAINAGE AREA. 31.7 square miles.
RECORDS AVAILABLE. July 25, 1919, to September 30, 1921.
GAGE. Gurley 7-day water-stage recorder on left bank, referenced to gage 

datum by a hook gage inside the well; an inclined staff is used for auxiliary 
readings. Recorder inspected by Edwin S. L'heureux and F. V. Perry.

DISCHARGE MEASUREMENTS. Made by wading or from highway bridge 500 feet 
above gage.

CHANNEL AND CONTROL. Channel rough with steep slope; control somewhat 
shifting.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage 
recorder, 8.22 feet at 7.30 p. m. March 9 (channel may have been obstructed 
by temporary ice jam, discharge not determined); practically no discharge 
at various times when water was held back by dams.

1919-1921: Maximum stage recorded, 8.3 feet March 14, 1920 (channel 
probably obstructed by ice, discharge not determined); practically no dis 
charge at various times when water was held back by dams.

ICE. Ice forms on rocks and at the control; channel fills with slush ice, and 
occasional ice gorges occur; stage-discharge relation seriously affected.

REGULATION. Flow at ordinary stages is under complete regulation by power 
plants in Marlboro; several small reservoirs also affect the distribution of 
flow.

ACCURACY. -Stage discharge-relation .subject to occasional changes. Rating 
curves fairly well defined between 8 and 340 second-feet. Operation of water- 
stage recorder satisfactory, except for short periods mentioned in footnote 
to daily-discharge table. Daily discharge ascertained by applying rating 
table to mean daily gage height, with corrections for ice during winter. 
Records fair.

Discharge measurements of Minnewawa Brook at Marlboro, N. H., during the year
ending Sept. 30> 1921* , .

[Made by J. L. Lamson.]

Date.

Oct. 21.........
NOT. 17.........

10.........

Gage 
height.

Feet. 
3.31
3.34
3.74
3.71

Dis 
charge.

Sec.-ft. 
31.5
32.8
96
79

Date.

Feb. 11.........
Mar. 26.........
May 17. ........

17.........

&.
Feet. ' 
«420

4.33
3.50
3.51

Dis 
charge.

Sec.-ft. 
39.9

204
59
62

Date.

20.........

Gage 
height.

Feet. 
3.23
3.23

Dis 
charge.

Sec.-ft. 
36.2
35.3

* Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Minnewawa Brook at Marlboro, N. H., for the 
year ending Sept, SO,

Day.

1...;.. ........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

177
136
85
66
61

60
63
60
44
20

28
23
24
18
20

19
16
27
25
32

27
26
18
17
26

18
H
30
24
16
10

Nov.

18
13
44
34
25

20
10
24
22
20

14
13
11
10
18

17
21
28
28
22

16
31
73
77
50

53
37
36
36
35

Dec.

50
116
110
fit

330

320
187
125
O7
87

80
74
69
236
516

238
144
108
92
83

89
70
65
68
70

54
74
90
82
78
70

Jan.

58
HI
68
ia
ta

52
53
48
48
60

54
M
44
fJQ

103

53
32
48
54
42

42
48
14
60
54

50
44
38
28
g
IS

Feb.

40
20
38<tft
30

30
26
36
26

22
ia
8
20
22

20
26
20
30
8

36
30
26
36
26

26
10
24

Mar.

30
24
40
on

48

50
96
85

406
Ken

226
1M

187
178
144

208
189
127
90
106

157
155
107
85
169

230
202

. 169
146
114
106

Apr.

270
187
122
100
83

73
64
59
90
93

78
fi4
59
54
70

101
155
148
136
128

108
92
78
177
178

122
92
78
70
108

May.

3Q5
240
143
106
OK

72
63
50
53
42

37
32
42
86
65

73
54
45
37
34

33
28
58
58
53

59
53
41
32
32
32

June.

30
28
25
00

14

22
22
23
23
24

19
17
18
26
23

23
22
13
12
21

16
15
13
12
12

12
10
10
52
135

July.

82
63
44
15
20

20
19
19
35
30

64
46
36
30
36

44
49
30
20
22

27
26
28
27
26

13
13
14
14
12
28

Aug.

32
16
13
.11
12

11
11
36
is
29

25
17
12
8
19

2P
22
24
25
19

10
20
19
12
24

18
15
12
IS
18
16

Sept.

15
15
12
5.0
5.6

7.6
10
8.0
6.1
40

2.1
4.0
3.6
42
4.7

4.6
4.2
2.9
44
6.3

6.4
7.6
6.3
5.3
3.6

7.6
10
10
9.7
12

Nor? .  SJagfr-discharge relation affected by ice Dec. 24-30 and Jan. 18 to Mar. 3; discharge estimated from 
gage heights, corrected for effect of ice by means of one discharge measurement, weather records, and com 
parison with records at other stations. Water-stage recorder not in operation Oct, 10. Dee, 25-26, Feb. 
20-26, May 8-16, July 4, 10, and Sept. 4; discharge estimated by comparison with records of flow at other 
stations.

Monthly discharge of Minnewawa Brook at Marlboro, N. H., for the year ending
Sept. SO,

[Drainage area, 31.7 square miles.]

Month.

April...........'.:.............................
May...........................................

July...........................................

Discharge in second-feet. ,

Maximum.

177 
77 

516 
103 
40 

560 
270 
395 
135 
82 
36 
15

560

1tffoitnTOTT|.

10 
10 !
50 
9 
8 

24 
54 
28 
10 
12 
8 
2.1

2.1

Mean.

39.7 
,8&6 
128 
49.8 
24.9 

150 
108 
72.0 
23.8 
30.7 
18.7 
6.93

57.2

i*er 
square 
mile.

1.25 
.902 

404 
1.57
.785 

473
a 41
2.27 
.751 
.968 
.590 
.219

1.80

Run-off 
in inches.

1.44 
1.01 
466 
1.81 
.82 

5.45 
3.80 
2.62 
.84 

1.12 
.68 
.24

24.49
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PRATT BROOK AT CHESHAM, N. H. 
y

LOCATION. At ruins of old dam just below highway bridge on Marlboro-Chesham 
road, a quarter of a mile above confluence with Minnewawa Brook and half 
a mile from Chesham railroad station in Harrisville Township, Cheshire 
County.

DKAINAGE ABE A. 11.2 square miles (measured on topographic map).
RECORDS AVAILABLE. July 8, 1919, to September 30, 1921, when station was 

discontinued.
GAGE. Inclined staff near right end of old dam; read by E. G. Russell.
DISCHARGE MEASUREMENTS. -Made by wading or from highway bridge.
CHANNEL AND CONTROL. Formed by mud-sill of old dam and by ledge rock.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 6.8 feet at 

7.30 a. m. March 10 (discharge from extension of rating curve, 900 second 
feet); minimum stage recorded during year, 1,09 feet several times during 
September (discharge from extension of rating curve, 0.4 second-foot). 

1919-1921: Maximum and minimum stages same as in 1921.
ICE. Ice forms on rpcks below the gage but is cleared away by observer so that 

stage-discharge relation is not seriously affected1.
REGULATION. Flow regulated by storage in Howe reservoir; gates changed at 

infrequent intervals.
ACCURACY. Stage-discharge relation practically permanent. Rating curve 

well defined by discharge measurements between 2 and 20 second-feet and 
at 154 second-feet; curve between 20 and 150 second-feet and above 160 
second-feet based on logarithmic extension. Gage read to hundredths 
twice daily except from December 20 to March 6, when it was read once a 
day. Daily discharge ascertained by applying rating table to mean daily 
gage height. Records good.

Discharge measurements of Pratt Brook at Chesham, N. H., during the year ending
Sept. SO, 1921.

[Made by J. L. Lamson.]

Date.

Jan. 14....... ................
Aug. 20..... ..................

Gage 
height.

Feet. 
2.44
2.09

Dis 
charge.

Sec.-ft. 
18.9
13.4

Date.

Aug. 20.. .....................
20.......................

Gage

Feet. 
2.09
2.09

Dis 
charge.

Sec.Jt. 
12.0
11.6
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Daily discharge, in second-feet, of Pratt Brook at Chesham, N. H., for the year
ending Sept. 30, 1921.

Day.

1..... .........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

76
91
50
44
44

44
39
qo

19
7.4

7.2
7.6
7,2
7.2
7.2

7.2
7.2
7.2
7.2
7.2

7.2
7.2
7.2
7.2
7.2

7.4
7.2
9.0
7.6
7.2
7.2

Nov.

7.2
7.7

11
7.9
8.3

7.9
7.7
7.7
7.9
7.7

7.7
7 O

7.7
7.7
7.6

7.6
8.6
7 O

7.9
8 1

o q

8.3
11
9 8
9 n

9 4
IQ
12
ID

12

Dec.

13
57
52
31
85

234
85
52
43
QO

38
V7

35
51

594

74
52
43
qo

qo

37
35
q7

35
qo

qq
32
32
30
30

Jan.

28
29
9Q

29
28

27
26
27
26
26

25
25
24
22
23

23
23
21
22
21

22
19
19
18
17

17
17
17
18
17
17

Feb.

17
16
16
16
17

16
16
16
16
16

16
16
16
16
16

16
16
16
15
15

14
14
14 iq

1 Q

13
1 Q

14

Mar.

13
13
14
14
14

15
17
qo

153
655

83
58
89

55

91
57
37
V7

HQ

77
44
32
68

97
102
74
60
42
34

Apr.

119
83
50
38
30

28
25
22
30
42

32
25
22
20
23

38
11
63
51
53

51
40
32
83
81

46
34
28
24
36

May.

387
125
64
44
30

26
24
20
18
17

16
15
17
48
42

27
21
17
15
14

13
12
14
22
20

26
21
17
14
13
12

June.

12
12
12
12
12

12
12
12
12
12

12
12
12
11
11

11
11
11
11
10

1.7
1.7
1.6
1.4
1.2

1.0
.8
.8

1.2
1.6

July.

1.5
1.4
1.4
1.4
1.2

1.2
1.1
1.2
4.1

28

17
11
8.4
7.0
8.8

14
10
7.0
6.1
9.6

14
14
9.2
6.4
4.8

3.6
24
10
ft 2
9.2
9.2

Aug.

8.8
9.0
9.6

12
12

,12
14
13
12
12

12
12
11
11
11

11
11
11
11
11

10,
10
10
10
10

10
9.6
9.6
9.4
9.4
9.4

Sept.

9.2
9.2
9.0
8.8
8.4

8.4
8.1
7.9
7.7
7.4

7.4
7.7
7.0
2.1
1.9

1.5
1.4
I.I
.9
.5

.5

.5

.5

.4

.4

.4

.4

.4

.4

.4

NOTE. Stage-discharge relation affected by ice Jan. 17 to Feb. 17.

Monthly discharge of Pratt Brook at Chesham, N. H., for the year ending Sept. SO,
1921.

[Drainage area, 11.2 square miles.]

Month.

March.........................................

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

91 
13 

594 
29
17 

655 
119 
387 

12 
28 
14 
9.2

655

Minimum.

7.2 
7.2 

13 
17 
13 
13 
11 
12 

.8 
1.1 
8; 8 
.4

.4

Mean.

19.6 
8.85 

69.5 
22.6 
15,3 
75.5 
42.0 
37.8 
8.17 
8.23 

10.8 
400

27.1

Per 
square 
mile.

1.75 
.790 

6.21 
2.02 
1.37 
6.74 
3.75 
3.38 
.729 
.735 
.964 
.357

2.42

Bun-oft 
in inches.

2.02 
.88 

7.1ft 
2.33 
1-48 
7.77 
4.18 
3.90 

.81 

.85 
1.11 
.40

32.84
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SOUTH BRANCH OF ASHTTELOT RIVER AT WEBB, NEAR MARLBORO, N. H.

LOCATION. At highway bridge on State road between Iteene and Troy, a quarter 
of a mile from Webb railroad station, Marlboro, Cheshire County.

DRAINAGE AREA. 36.6 square miles (measured on topographic map.)
RECORDS AVAILABLE. November 16,1920, to September 30,1921.
GAGES. Friez water-stage recorder on right bank, downstream side of bridge, 

referenced to gage datum by hook gage inside the well; an inclined staff Is 
used for auxiliary .readings. Recorder inspected by O. J. Bemis.

DISCHARGES MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Large pool opposite gage, water swift above and 

below. Control is formed by boulders 50 feet below gage; probably per 
manent.

EXTREMES OF DISCHARGE. Maximum open-water stage during period from 
water-stage recorder, 5.0 feet at 5 p. m. December 5 (discharge from exten 
sion of rating curve, 780 second-feet), a stage of 5.8 feet was recorded at 
10 p. m. March 9, but the channel was obstructed by ice at the time; min 
imum stage from water-stage recorder, 1.00 foot on several days in September 
(discharge from extension of rating curve, 3 second-feet).

ICE. Channel obstructed by ice during winter.
REGULATION. Distribution of flow affected by operation of mills at Troy, 

4 miles upstream; several- small storage ponds on main stream and tribu 
taries above gage.

ACCURACY. Stage-discharge relation probably permanent except when affected 
by ice. Rating curve fairly well denned between 8 and 400 second-feet. 
Operation of water-stage recorder .generally satisfactory except for periods 
indicated in footnote to daily-discharge table. Daily discharge ascertained 
by application of rating table to mean daily gage height, as determined from 
inspection of recorder sheets, with correction for effect of ice during winter. 
Records fair.

Discharge measurements of South Branch of Ashuelot River at Webb, near Marlboro, 
N. H., during the year ending Sept. 80, 1921.

[Made by J. L. Lamson.]

Date.

Nov.17.........
17........

Dec.9.. ........

Gage
height.

Feet. 
1.93
2.00
2.29

Dis 
charge.

Sec.-ft. 
52
57

100

Date.

Jan. 13.........
Feb. 11.........
Mar. 25.........

Gage 
height.

Feet. 
02.96
o2.31

3.23

Dis 
charge.

Sec.-ft. 
53
47 a

333

Date.

Mar. 25... ..='....
Aug. 18.........

18.........

Gage
height.

Feet. 
3.25
1.25
1.25

Dis 
charge.

Sec.-ft. 
319

9.0
7.9

o Stage-discharge relation affected by ice.
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'-, in second-feet, of South Branch of Ashuelot River at Webb, near 
Marlboro, N. H., for the year ending (Sept. SO,

Day.

1. ....................
2.....................
3.....................
4.....................
5.....................

6.....................
7.....................
8.....................
9.....................
10.....................

11............. .
12.....................
13.....................
14..................
15.....................

16....................
17.....................
18................ . .
19.....................
20.....................

21.....................
22................. .
23.....................
24.................. .
25.....................

26.....................
27.....................
28.....................
29................... .
30.....................
31.....................

Nov.

19
34
46
42
34

36
37
130
176
84

fii
K*7

±K

48
50

Dec.

60
95
80
70
650

AA(\
00*7

135
101
JM

84
7a
60
320
570

9,Qft

200
fCc)

110

109
GO

fin
74
fin

fin

105
90
fin
76

Jan.

74
68
64
58
Aft

CO

aft

55*w
58

54
52
44
66
100

30
CO

EO

52
CA

CA

Aft
30
Kft

KA

Aft
48

44
30
48

Feb.

45
40
40
40
OO

9S
DO

38
OO

Qfi

9*
28
26
*> >

Of

27
29
34
Q1

OK

49
OQ

30
OA

91
20
**

Mar.

68
105
210
145
0/1

Ql

ISO

130
340
440

225
164
290
200
176
91 0

176
141
Ql

128

164
141
105
Q9

225

907

225
1£o

109
94

Apr.

330
212
141
114
Q4

Rft
fin '
68
135
124
«7

68
60
55
70

ion
152

122

86
68
Kg

176
130

60
IW

46
65

May.

440
212
130
94
74

is
36
40
36o-i

32
31
52
70
68

IW

43
34
30
28

17
15
42
50
43

53
QQ

91
1C

17
22

June.

20
18
15
12

. 10

14
12
11
16
7

7
9
18
16
14

10
11
6
5
8

13
13

6
4

5
19

6
10

66

July.

54
70
48
26
24

21
14
12
15
OO

OA

91

19
16
10

19
10
20
1Q

19

10
 9

7
12

6
5
5
5
5

Aug.

5
5
5
5
6

6
5
9
9
11

9
9
7
6
&

12
10
9
16
10

9
16
12
10

6
4
3

3
3

Sept.

3
3
3
3
3

3
3
3
3
3

3
4
4
4
4

3
3
3
3
3

4
5
5
5
5

5
6
6
6
7

NOTE. Stage-discharge relation affected by ice Dec. 26 to Jan. 3 and Jan. 10 to Mar. 9; discharge based 
on gage heights corrected for effect of ice. water-stage recorder not in operation Nov. 27 to Dec. 4, Jan. 
10-12, Jan. 25 to Feb. 10, Apr. 16, June 1,2, July 16, and Aug. 23-27; discharge estimated from comparative 
hydrographs of records at other stations in the Ashuelot River basin.

Monthly discharge of South Branch of Ashuelot River at Webb, near Marlboro, 
N. H.,for the year ending Sept. 80, 1921.

[Drainage area, 36.6 square miles.]

Month.

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

176 
650 
100 
45 

440 
330 
440 
66 
70 
16 
7

MiT^THIT"-

19 
60 
30 
20 
68 
46 
15 

4 
5 
3 
3

Mean.

60.1 
157 
53.6 
32.0 

173 
105 
62.2 
12.8 
19.3 
7.71 
3.93

Per 
square 
mile.

1.64 
1.29 
1.46 
.874 

4.73 
2.87 
1.70 
.350 
.527 
.211 
.107

Run-off 
in inches.

0.92 
4.95 
1.68 
.91 

5.45 
3.20 
1.96 
.39 
.61 
.24 
.12
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MILLERS RIVER NEAR WINCHENDON, MASS.

LOCATION. At steel highway bridge known SB Nolan-s Bridge, half a mile below 
mouth of Sip Pond Brook and 2 miles west of Winchendon, Worcester 
County.

DRAINAGE AHEA. 80.0 square miles.
RECORDS AVAILABLE. June 5, 1916, to September 30, 1921,
GAGES. Water-stage recorder on right bank below highway bridge installed 

July 4, 1917; referenced to gage datum by hook gage inside well. Staff on 
bridge abutment used for auxiliary readings. Recorder inspected by H. D. 
Sawyer.

DISCHARGE MEASUREMENTS. ;Made from highway bridge or by wading.
CHANNEL AND CONTROL. Channel covered with gravel and alluvial deposits 

Control for low and medium stages is gravel bar about 80 feet below gage.
EXTREMES OP DISCHARGE. Maximum stage during year, from water-stage re 

corder, 7.85 feet at 11 a. m. May 1 (discharge from extension of rating curve 
1,040 second-feet); minimum stage from water-stage recorder, 2.94 feet at 
7 a. m. September 19 (discharge, 15 second-feet).

1916-1921: Maximum stage recorded, 8.3 feet at noon May 23, 1919 
(discharge from extension of rating curve, 1,160 second-feet); minimum stage 
recorded, 2.02 feet at 5 a. m. September 20, 1918 (discharge, practically 
zero; water held back by dams).

ICE. Ice cover usually forms during winter and owing to large diurnal fluctua 
tion caused by operation of power plants near Winchendon, water frequently 
overflows the ice. -,

REGULATION. The distribution of flow is affected by operation of power plants 
at and below Winchendon and by storage in Lake Monomonac and other 
reservoirs.

ACCURACY. Stage-discharge relation apparently permanent during year. Rat 
ing curve fairly well defined. Operation of water-stage recorder was sat 
isfactory throughout year. Daily discharge ascertained by applying rating 
table to mean daily gage height as determined from recorder sheets from 
October 1 to April 15 and August 27 to September 30, with corrections for 
effect of ice during winter; discharge integrator used for period April 16 to 
August 26. Records good.

Discharge measurements of Hitters River near Winchendon, Mass., during the year
ending Sept. 80, 1921.

Date.

Dec. 17
17

Jan. 19
Mar. 29

29
Apr. 16

Made by 

Lamson and Armstrong 
.....do..................

E. E. R. Dornbach.....
.....do... ...............
Lamson and Armstrong

&,
Feet. 
6.14
5.99

05.50
5.24
499
4.87

Dis 
charge.

Sec.-ft. 
642 
565
341
380
352
367

Date.

Apr. 17 
17
17

May 25
July 9

Made by 

Lamson and Armstrong 
.....do..................
.....do..................

E. E. R. Dornbach.....

Gage 
height.

Feet. 
5.22 
5.21
5.15
4.43
3.52

Dis 
charge.

Sec.-ft. 
420 
430
393
271
118

Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Millers River near Winchendon, Mass., for the 
year ending Sept. 80, 1921.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

2?
28..............
29..............
30..............
31..............

Oct.

383
256
221
232
141

120
120
124
97
40

103
111
79
105
97

61
36
79
72
89

95
117
57
34
89

79
65
93
113
101
61

Nov.

Ill
120
141
190
169

93
72
103
109
109

111
95
81
34
55

51
99
124
117
101

69
115
208
295
248

221
190
183
206
174

Dec.

183
245
222
200
539

739
663
431
282
233

210
132
210
579
754

665
513
377
293
315

242
200
200
208
185

173
204
203
176
161
183

Jan.

186
168
227
128
135

153
135
122
95
111

122
89
137
115
99

115
183
183
208
166

132
93
32
67
100

100
80
65
45
32
55

Feb.

65
70
70
110
90

77
134
192
183
152

148
148
81
126
162

130
130
134
120
115

193
153
132
120
152

120
34
89

Mar.

144
150
227
212
174

115
252
264
389
737

570
334
395
513
452

410
387

  330
254
209

322
319
307
258
340

395
395
450
353
319
256

Apr.

295
298
244
262
251

212
152
195
169
269

268
238

. 210
183
200

293
390
595
521
490

431
317
240
306
501

353
298
257
238
365

May.

885
863
654
429
338

296
278
212
216
200

190
176
141
178
147

200
182
167
137
104

84
52
149
144
156

162
167
88
48
64
122

June.

113
88
68
56
50

78
81
83
75
68

65
23
69
82
85

70
76
53
27
65

68
72
64
64
40

28
51
59
68
88

July.

84
138
156
120
106

68
76
73
79
59

166
148
130
100
80

72
36
67
69
79

. 79
68
64
29
60

79
79
76
70
57
33

Aug.

120
130
79
76
74

67
29

148
166
130

116
90
70
28
70

75
68
77
66
66

31
55
63
61
60

64
49
23
49
53
63

Sept.

53
51
39
21
29

51
51
59
KQ

35

24
36
44
47
44

9
42
21
35
42

47
51
55
36
23

53
53
53
51
47

NOTE. Stage-discharge relation affected by ice Jan. 2 to Feb. 5 and Feb. 21-23; discharge based on gage 
heights corrected for effect of ice and by comparisons with records of flow at other stations in Millers Kiver 
basin.

Monthly discharge of Millers River near Winchendon, Mass., for the year ending
Sept. SO, 1921.

[Drainage area, 80.0 square miles.]

Month.

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

383 
295 
754 
227 
193 
737 
595 
885 
113 
166 
166 
59

885

Minimum.

34 
34 

132 '32 
34 

115 
152 
48 
23 
33 
23 
21

21

Mean.

112 
133 
320 
119 
122 
330 
301 
233 
65.9 
83.9 
74.7 
43.4

162

Per square 
mile.

1.40 
1.66 
4.00 
1.49 
1.53 
4.12 
3.76 
2.91 
.«24 

1.05 
.934 
.542

2.02

Run-off in 
inches.

1.61 
1.85 
4.61 
1.72 
1.59 
4.75 
4.20 
3.36 
.92 

1.21 
1.08 
.60

27.50
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MILLERS RIVER AT BUYING, MASS.

105

LOCATION.   A quarter of a mile below dam at Erving, Franklin County, 8 miles 
above confluence of Millers River with Connecticut River and below all 
important tributaries.

DRAINAGE AREA.   372 square miles.
RECORDS AVAILABLE.   August 1, 1914, to September 30, 1921.
GAGE.   Stevens water-stage recorder on right bank near downstream end of 

old chair factory; hook gage in well; vertical staff attached to downstream 
end of factory wall is used for auxiliary readings. Water-stage recorder 
inspected by Napoleon Lemire.

DISCHARGE MEASUREMENTS.   Made from cable near gage or by wading.
CHANNEL AND CONTROL.   Channel covered with coarse gravel and boulders; 

control section is a short distance below gage; practically permanent.
EXTREMES or DISCHARGE.   Maximum stage during year from water-stage 

recorder, 5.54 feet at 1.45 p. m. May 2 (discharge, 5,300 second-feet); 
minimum stage from water-stage recorder, 1.03 feet at 3 p. m. September 19 
(discharge, 12 second-feet).

1914-1921: Maximum open-water stage recorded, 5.74 feet at 10 a. m. 
March 28, 1920 (discharge, 5,800 second-feet); a stage of 5.97 feet was 
recorded at 8.30 a. m. February 27, 1918, but stage-discharge relation was 
affected by ice; minimum discharge, practically zero at times during 1915 
and 1916, when water was held back by dams above gage.

ICE.   River freezes over below the gage at various times; ice considerably 
broken by rising and falling stages due to power operations; stage-discharge 
relation is seriously affected.

REGULATION.   Distribution of flow affected by operation of various power 
plants and storage reservoirs above station.

ACCURACY.   Stage-discharge relation practically permanent except when affected 
by ice. Rating curve well defined below 4,000 second-feet. Operation of 
water-stage recorder was satisfactory except for short period as indicated 
in footnote to daily discharge table. Daily discharge ascertained by use 
of discharge integrator, with corrections for effect of ice during winter. 
Records good.

Discharge measurements of Millers River at Erving, Mass., during the year ending
Sept. 30,

Date.

Dec. 16
Jan. 20

*

Made by &.
Feet. 

4.67
ofi.17

Dis 
charge.

See.Jt. 
3.150

905

a Stage-discharge relation affected by ice
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Daily discharge, in second-feet, of Millers River at Ervina., Mass., for the year
ending Sept. SO, 1921.

Day.

1.............
2.............
3.............
4.............
5.............

6.. ...........
7..............
8..............
9..............

10..............

11..............
12.........:....
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1,860
1,920
1,420
1,060

830

600
520
4fin
340
260

305
192
340
275
285

295
170
255
230
245

220
255
295
160
140

200
255
280
415
520
186

Nov.

265
265
580
690
720

un
sftn
450
365
325

365
345
315
184
non

245
425
AAK

670
680

440
570
750

1,360
1,380

1,240
980
780
740
680

Dec.

700
1,060
1,200
1,200
1,720

3,650
3,520
2,650

1,500

1,350
1,250
1 1 fin
1 400
3 OKft

3,150
2,600
i Qfin
1,540
1,280

1,100
930

1,000
1,100

920

730
900
850
770
710
670

Jan.

670
710
Q7A

1,000
880

1,020
rtnA

940
7ftA

700

640
630
570
7OA

1 360

1,380
1,320
1 1 p^

QSA

580

580
560
560
540
500

450
420
380
370
350
340

Feb.

QQrt

^7ft
OQft

330
<*3ft

340
410
420
440
QQrt

390
360
360
qort
qort

vtft
380
420
480
320

490
550
490
455
500

455
290
435

Mar.

640
690
970

1,220
1 060

1,000
1,180
1 460
1 %Af\

3,400

3,250
2,450
2 9AA

2,200
1,960

1,820
1,660
1,500
1,260
1,180

1,220
1,240
1,200
1,160
1,420

1,880'
1,960
1,880
1,740
1,480
1,340

Apr.

1,560
1,720
1,520
1,300
1,120

1,020
930
860
Qftft

1,180

1,140
1,080

fjon

820
CQA

1,300
2,000
2 enA

2,550
2,350

2,050
1,560
1,400
1,620
1,920

1,900
1,400
1,280
1,200
1,660

May.

4 200
4,350
S ftArt

2 7nn
2,000

1,600
i 9fin
1.110

Q7O.

940

840
770
SfiA

1,160
1 040

1,120
930
820
680
640

520
440
530
770
790

800
760
700
800
850
640

June.

wn
500
OOK

joe

320
*MC

O-Irt

OAK

OAA

260

260
205
275
ItIK
OOA

285
255
240
114
275

245
255
240
220
175

110
180
215
245
660

July.

1,100
1,500
1,760
1,600
1,100

800
600
550
EOA

500

530
520
480
400
400

395
260
97ft.
OQA

335
360
380
205
300

250
235
225
230
270

Aug.

430
450
sfif;

270

230
140
550
600
455

430
335
QOrt

135
355

205
170
260
9Qf>

435

100
320
200
225
192

199
235
96

170
146
140

Sept.

140
198
172
50
61

170
162
180
1158
9.4ft

68
160
160

ISA

260
94ft

00

^9

225

idn
200
160
205
72

200
156
134

134

NOTE. Stage-discharge relation affected by ice Jan. 18-29, and Feb. 1-19; discharge based on gage height 
corrected foreflect of ice. Discharge Dee. 7-13, 27-30, May 28-29, July 1, 2, and 5-7, estimated from twice- 
daily readings of staff gage and comparison with records of flow at other stations in the Millers Kiver basin

Monthly discharge of Millers River at Erving, Mass., for the year ending Sept. SO,
1921.

[Drainage area, 372 square miles.]

Month.

December... ...... ............r... ............

May...........................................

July...........................................

September.....................................

Discharge in second-feet.

Maximum.

1,920 
1,380 
3,650 
1,380 

550 
3,400 
2,550 

' 4,350 
660 

1,760 
600 
260

Minimum.

140 
184 
670 
340 
290 
640 
820 
440 
110 
205 
96 
32

4,350| 32

Mean.

477 
581 

1,540 
738 
397 

1,600 
1,460 
1,260 

291 
545 
283 
154

782

Per 
square 
mile.

1.28 
1.56 
4.15 
1.98 
1.07 
4.30 
3.92 
3.39 
.782 

1.47 
.761 
.414

2.10

Run-off in 
inches.

1.48 
1.74 
4,78 
2.28 
1.11 
4.96 
4.37 
3.91 
.87 

1.70 
.88 
.46

28.54



GG2OTECTICUT RIVER BASEST.

  . SIP POND BKOOK NEAR WINCHENDON, MASS.

LOCATION. 600 feet above highway bridge, a quarter of a mile below Massa 
chusetts-New Hampshire State line, If miles below outlet of Sip Pond, and 
3 miles northwest of Winchendon, Worcester County.

DKAINAQE AREA. 18.8 square miles.
KECORDS AVAILABLE. May 29, 1916, to September 30, 1921.
GAQES. Gurley graph water-stage recorder on left bank 500 feet above high 

way bridge, with hook gage inside well; a vertical staff is used for auxiliary 
readings. Prior to June 26, 1917, an inclined staff on right bank 50 feet 
above highway bridge was used. Recorder inspected by Mary N. Greenall.

DISCHARGE MEASUREMENTS. Made from footbridge, 15 feet below vertical 
staff gage, or by wading.

'CHANNEL AND CONTROL. Channel rough with boulders. Control clearly 
defined.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage 
recorder, 8.88 feet at noon December 6 (discharge, 259 second-feet); mini 
mum stage from water-stage recorder, 4.95 feet at noon, September 11 
(discharge, 1.2 second-feet).

1916-1921: Maximum stage recorded, 9.34 feet at 1 p. m. May 23, 1919 
(discharge from extension of rating curve, 339 second-feet); minimum 
discharge, 1.1 second-feet, at 6 p. m. August 16, 1919.

ICE. Channel usually remains open during winter; ice occasionally forms in 
float well, interfering with operation of water-stage recorder.

KEGULATION. The distribution of flow is considerably affected by operation 
of mills at State Line, N. H., and by storage in Pearly and Srp Ponds.

ACCURACY. Stage-discharge relation practically permanent. Rating curve well 
defined below 250 second-feet. Operation of water-stage recorder fairly 
satisfactory, except during winter when it was affected by ice in flpat well. 
Daily discharge ascertained by applying rating table to mean daily gage 
height with corrections for effect of ice during winter. Records good 
during open-water periods, and fair during winter.

Discharge measurements of Sip Pond Brook near Winchendon, Mass., during the 
year ending Sept. SO,

Pate.

Apr. 15
Sept. 22

.

Made by- Gage 
height.

Feet. 
6.34
5.58

Dis 
charge.

Sec.-ft. 
43.3
11.7

55969 24 <WSP 521- 8
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Daily discharge, in second-feet, of Sip Pond Brook near Winchendon, Mass., for the
year ending Sept. SO,

Day.

1..............
2..............
3..............
4.. ............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21.. ......[.....
22..............
23..............
24..............
25.....:........

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

47
58
70
61
49

42
39
24
25
14

20
20
17
15
15

13
9.1

13
13
13

14
15
11
7.0
9.3

14
15
21
19
11
6.8

Nov.

16
15
28
26
18

18
19
19
28
28

20
20
16
10
16

18
20
24
22
20

16
24
34
47
58

61
44
39
39
39

Dec.

34
44
49
55
116

250
210
161
116
81

87
70
61
70
170

180
134
103
84
77

70
64
58
52
49

42
44
44
42
37
oo

Jan.

30
24
V7

42
42

37
37
37
34
42

37
39
37
37
47

52
37
28
24
20

18
18
18
20
18

17
16
15
14
13
19

Feb.

11
11
13
10
7

7
8
8

11
15

20
24
26
24
22

20
24
28
24
15

15
16
18
17
15

14
13
24

Mar.

32
28
37
42
20

16
37
84
91
91

84
84

116
120
95

87
87
77
67
58

67
70
64
58
64

91
103
87
73
73
67

Apr.

81
95
81
74
64

58
52
47
52
61

61
55
47
42
47

70
84
99
99
103

91
74
84
87
99

87
70
67
52
64

May.

143
161
134
103
87

70
58
49
47
42

37
34
32
37
44

47
42
39
39
37

32
16
28
32
37

37
, 32

30
26
21
91

June.

20
15
15
14
7,0

13
11
10
9.6
8.3

7.0
4.7

11
11
9.3

5.5
7.3
7.8
3.2
8.3

8.6
8.6
8.8
9.6
3.1

3.2
3.5
7.3
13
22

July.

22
17
15
14
13

13
18
15
17
16

16
16
15
16
23

16
8.3

14
15
9.6

. 7.0
7.0
5.1
4.6
7.3

5.3
6.4
6.8
6.8
7.5
5,1

Aug.

8.3
7.0
4.9
5.3
4.7

4.4
4.0

15
7.,5'
8.3

8.3
6.6
5.3
3.2
4.9

3.5
4,2
4.0
4.9
5,3

4.6
5.7
4.4
4.0
4.0

4.9
2.1
1.9
2.6
l.§.
2.6

Sept.

2.8
2.7
5.0
4.5
4.4

6.6
3.7
2.7
2.;8
3.5

L3
2.6
1.5
1.5
1.6

2.0
3.4
1.9
1.8
1.9

1.7
4.6

1 2.0
2.0
2.0

2.0l.:8
1.8
2.0
3.0

NOTE. Float caught by ice in well at various times during the period Jan. 13 to Mar. 12. Staff gage 
read once daily from Jan. 27 to Mar. 12; gage height corrected for effect of ice and for effect of  diurnal 
fluctuation in stage.

Monthly discharge of Sip Pond Brook near Winchendon, Ma$s.,for the year.ending
Sept. SO, 1921.

[Drainage area, 18.8 square miles.]

Month.

April..........................................
May.. .........................................

July...........................................

Discharge in second-feet.

Maximum.

70 
61 

250 
52 
28 

120 
103 
161 
22 
23 
15 
6.6

250

Minimum.

6.8 
10 
32 
12 
7 

16 
42 
16 
3.1 
4.6 
1.8 
1.3

1.3

Mean.

23.2 
26.7 
8^0 
29.0 
16.4 
70.0 
71.5 
51.4 
9.55 

12.2 
5.10 
2.70

33.9

Per
square 
mile.

1.23 
1.42 
4.63 
1.54 
.872 

3.72 
3.80 
2.73 
.508 
.649 
.271 
.144

1.80

Run-off 
in inches.

"<, ' 
1.42 
1.58 
5.34 
1.78 
.91 

4.29 
4.24 
3.15 
.57 
.75 
.31 
.16

24.50



CONNECTICUT EIVEK BASIN.

PRIEST BROOK NEAR WINCHENDON, MASS. .

LOCATION. At highway bridge 3 miles above confluence of Priest Brook with
Millers River and 3| miles west of Winchendon, Worchester County. 

DRAINAGE AREA. 18.8 square miles. 
RECORDS AVAILABLE. May 25, 1916, to September 30, 1917, and July 18^1918,

to September 30, 1921. 
GAGE . Sloping staff on left bank 200 feet below highway bridgeJ read by R. D.

Hutchinson. ;
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading. 
CHANNEL AND CONTROL. Channel above station is straight with fairly uniform

section and gravel bottom. Control is formed by the foundation of an old
dam 30 feet below gage and is practically permanent. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.9 feet at
8 a. m. May 1 (discharge from extension of rating curve, 288 second-feet);
minimum stage recorded, 2.02 feet at 8 a. m. August 21 (discharge, 0,4
second-foot).

Maximum stage during the periods May 25, 1916, to September 30, 1917,
and July 18, 1918, to September 30, 1921, estimated as 6.5 feet (water over
top of gage) at 7 a. m. March 28, 1919 (discharge from extension of rating
curve, 700 second-feet); minimum stage recorded during periods, that of
August 21, 1921. 

ICE. Brook freezes over at gage, but usually remains open at control; stage-?
discharge relation seldom affected by ice. 

REGULATION. Flow not appreciably affected by regulation. 
ACCURACY. Stage-discharge relation has changed at infrequent intervals.

Rating curves fairly well defined below 200 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying rating
table to mean daily gage heights. Records good.

Discharge measurements of Priest Brook near Winchendon, Mass., during the year
ending Sept. 80, 1981.

Bate.

Apr. 17 
17

Made by 

Lamson and Armstrong 
.....do.................

Gage 
height

Feet. 
4.05 
4.07

. Dis 
charge.

Sec.Jt. 
119 
126

Date.

Sept. 21 
22

Made by-

Armstrong and Pierce.. 
.....do.................

Gape 
height.

Feet. 
2.30 
2.56

Dis 
charge.

Sec.-/*. 
1.1 
2.9
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Daily discharge,in second-feet, of Priest Brook near Winchendon, Mass.,for the year
ending Sept. 80,

Day.

1... '...........
2..............
3..............
4..............
5..............

6..............
7...............
8..............
9... i.... .......

10.. ............

11..............
12..............
13..:..........-
J4..............
15..............

16..............
17......,,.....,
18..............
191.... ..........
20.

21..:...........
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..........:...
31..............

Oct.

184
184
140
286
69

65
61
49
26
21

21
23
30
25
19

14
13
12
11
10

9.1
8.8
8.5
7.6
8.5

8.2
8.2
7.3

12
17
18

Nov.

16
18
54
37
51

40
40
40
39
35

32
33
36
40
39

19
 22
25
32
29

25
30
sn
40
62

61
56
45
45
39

Dec.

so
42
60
60

1*> A

t)<)K

185
150
115
on

75
70
64
AO
900

223
203

120
97

77
51
cq
ec

fiQ

06
34
°.7

39
OO

Jan.

01
07
32
35
OA

OA

41
40
07

OQ
^<i
29o-i

Cft

100
63
00

28
22

90
22
1C

18
16
10

10
14

18
8

Feb.

8.2
8.8
8.2
8.2
10

17
17
18
19
20

.,17
17
16
15

15
16
15
14
14

15
15
14
15
15

15
16
18

Mar.

01
62
67
115
109
KO

52
88
104
115

isi
139
148

113

99
108
72
67
54

57
63
70
78
97

1 109
97
103
94
86

Apr.

70
66
80
88
91

93
67
51
45
<tfi

45
45
49
56
67

72
139
109
99
94

78
70
71
71
121

70
59
50
56

May.

288
264
130
Od
86

61
47
45
40
dn

34
31
26
20
55

49
37
oo

30
25

25
0°*
0°*

20
15

99
30
32
31
30
V)

June.

26
23
22
Od
90

24
25
24
24
10 .

0 O
18
15
13
12

10
8.3
5.7
3.3
1.7

1.3
1.0
.7
.5
.4

.5
6.5
1.2
9 3
20

July.

34
37
28

14-

16
4.1
5.0
20
20

14
12
13
10
4.1

2.9
5.7
o n
3.8
4.3

3.8
2,8

3.8
2.3

1.0
.9

1.3
1.3
2 tr

Aug.

8.0
. 7.4
6,2
4.8
4.8

4.8
3.3
2.9
2.8
2.6

2.6,
2.5
1.7
1.1
.8

.7

.7

.6

.5

.4

.7
1.4
1.1
1,1
l.D

.8

.7

.7

.7

.6
9

Sept.

0.8
.9
.8
.8
.7

.8

.8

.7

.7

.6

.7
1.0
.9

1.1
1.1

1.1
1.1
1.1
1.1
1.1

1.1
3.8
2.3
1.6
1.5

2.7
2.1
2.5
2.5
4.3

NOTE. Stage-discharge relation affected by ice Jan. 18-31; discharge based on gage height corrected for 
effect of ice and comparison with records of flow at other stations in the Millers Elver basin.

Monthly discharge of Priest Brook near Winchendon, Mass., for the year ending
Sept. 30, 1921.

[Drainage area, 18.8 square miles.}

Month.

March.........................................
April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

286 
62 

233 
100 
20 

148 
139 
288 

26 
37 
8.0 
4.3

233

Minimum.

7.3 
16 
25 

8 
8.2 

21 
40 
15 

.4 

.9 

.4 

.6

.4

Mean.

44.4 
36.5 
94.7 
30.3 
14.7 
90.6 
73.8 
55.4 
11.6 
9.34 
2.22 
1.41

39.0

Per
square 
mile.

2.36 
1.94 
5.04 
1.61 
.782 

4.82 
3.93 
2,95 

.617 

.497 

.118 

.075

2.07

Run-off 
in inches.

2.72 
2.16 
5. Ml 
1.86 
.81 

5.56 
4.38 
3.40 
.69 
.57 
.14 
.08

23.18



CONNECTICUT RI¥EB BASIN. Ill

LOCATION. At highway bridge half a mile below mouth of Lawrence Brook 
and 3J miles north of Athol, Worcester County.

DRAINAGE AREA. 50.2 square miles.
RECORDS AVAILABLE. June 13, 1916, to September 30, 1921.
GAGE.   Vertical staff on downstream side of .right abutmentj :fead by "W. A. 

Thompson-. ?
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Two channels under bridge, one channel upstream. 

About 200 feet below gage the channel is divided by an island, and the 
control sections are formed by rocks and boulders in the two channels; 
practically permanent.

EXTREMES OP DISCHARGE. Maximum stage .recorded during year, 3.8 feet 
at 6 p. m. March 10 (discharge from extension of rating curve, 800 second- 
feet); minimum stage recorded, 0.22 foot several times during September 
(discharge, 2.2 second-feet).

1916-1921: Maximum stage recorded, 4.2 feet at 7 a. m. March 29, 1920 
(discharge from extension of rating curve, 1,000 second-feet); minimum 
stage recorded, 0.22 foot several times during August, 1919, and September, 
1921 (discharge, 2.2 second-feet).

ICE. River freezes slightly along banks,, but stage-discharge relation is seldom 
affected.

DIVERSIONS. About half a mile below station water is at times diverted through 
a canal into Packard Pond. Canal was practically dry and no water being 
diverted when inspected Septeinber 23, 1921.

REGULATION. Flow not seriously affected by regulation.
ACCURACY. Stage-discharge relation practically permanent. Rating curve 

well defined below 300 second-feet. Gage read to hundredths twice daily, 
except from January 1 to February 28, when it was read once daily.* * Daily 
discharge ascertained by applying rating table to mean daily gage height. 
Records good.

Discharge measurements of East Branch of Tully River near Athol, Afoss.j during 
the year ending Sept. SO, 1921.

[Made by Armstrong and Lamson.]

Date.

Ayc.lB........ ....................................... ........................4......
19.. ...........................................................................

Gage . 
height.

Feet, 
2.63
8.57

Cisr 
charge.

8«tt.*ft. j-  ?«*
283
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Daily discharge, in second-feet, of East Branch of Tully River near Athol, Mass., 
for the year ending Sept. 30, 1921.

Day.

!... .........
2........:.....
3..............
4..............
5..............

^.. ............
1... ...........8.v.. ......:...
9,-ii. ............
10..............

11..............
12..............
iq.
14..............

16..............
17..............
18..............
19.. .;.!. ..;....
20,.,.,,.,.......

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

377
433
298
205
143

94
73
54
45.
39

35
33
9O
32
 QO

24
24
24
9Q

, 33

24
23
19
20
18

19
16
35
62
62
48

Nov.

41
35
79
117
97,

86
64
52
49
48

46
40
34
31

  Qli

29
40
83
88
81

76
70
86
174
193

165
128
107
86
72

Dec.

86
139
172
174
279

632
. 545
  385

266
215

188
163
141
159

610
429
369
237
202

157
132
134
172
176

132
104
92
86
85
86

Jan.

78
90
130
127
120

145
130
127
101
90

78
69
65
58

229
212
141
117
80

67
64
62
58
51

42
34
9O
28

  28
<in

Feb.

30
30
30
30
35

43
55
62
55
49

43
45
43
42
w

30
42
49
45
39

43
37
37
37
39

35
30
<ifi

Mar.

50
52
100
159
159

413
185
229
257
750

565
358
351
373qi/*

273
254
220
174
165

181
205
183
159
200

309
312
97Q
251
212
181

Apr.

251
320
273
218
188

159
141
130
151
185

163
137
110
109
100

185
248
316
298
285

251
202
179

279

243
200
172
147
139

May.

355
525
405
302
226

181
151
128
109
90

78
73
88
151

147
120
96
77
67

63
63
80
117
113

125
118
103
90
81
64

June .

45
36
29
27
35

19
16
16
14
14

13
15
15
17

'14

12
11.
11
9.5

9.2
7.6
7.6
7.6
6.4

6.77.-9
., 9.8
12
56

July.

83
143
190
121
74

48
31
3162 '
101

78
56
36
28
24

26
22
17
15
18

27
23
18
16
13

12
9.8
8.8
8.2
10
11

Aug.

18
15
13
12
12

9.2
7.9

64
40
25.

18
15
13
12
10

8.2
7.0
13
26
26

20
17
13H '
8.£

7,0
0.1
5.5
5.2
4.9
4.4

Sept.

&«
3.8
3.4
3.4
2.9

2,5
2.9
2.5
2.5
2.2

2.2
2.9
3.1
2.9
*> 7

2.4
2.4
3.4
3.4
2.7

3.4
7.8

11
. 8.5

7.0

7 O
7.6
7.0
6.4
5.5

Monthly discharge of East Branch of Tully River near Athol, Mass., for the year 
-, , , ending Sept. §0, 1921.

[Drainage area, 50.2 square miles.]

 >. .-,;: -_«..;. ,Y>V'

Month.

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

433 
193 
655 
229 
62 

750 
320 
525 

56 
190 
64 
11

750

Minimum .

16 
29
85 
28 
30 
50 

100 
63 
6.4 
8.2 
4.4 
2.2

2.2

Mean.

77.5 
77.6 

239 
93.0 
40.4 

254 
200 
147 
16.8 
44.0 
15.1 
4.31

101

Per 
square 
mile.

1.54 
1.55 
4.76 
1.85 
.805 

5.08 
3.98 
2.93 
.335 
.876 
.301 
.086

2.01

Run-off 
in inches.

1.78 
1.73 
5.49 
2.13 
.84 

5.83 
4.44 
3.38 
.37 

L01 
.35 
.10

27.45



: CONNECTICUT RIVER BASIN.

If OSS BROOK AT WEKTDELL DEPOT, MASS.

LOCATION. A quarter of a mile above confluence with Millers Eiver and a 
quarter of a mile from Wendell Depot, Franklin County. "

DRAINAGE AHEA. 12.2 square miles.
RECORDS AVAILABLE. June 7, 1916, to September 30, 1921, From June 4 to 

October 16, 1909, records were obtained at a station near the mouth of the 
stream, and from April 25 to August 27, 1910, at a weir a short distance 
below the present location.

GAGE. Sloping staff on left bank; read by M. C. Eno.
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Channel composed principally of ledge rock and 

boulders; control practically permanent.
EXTREMES OF DISCHARGE. Maximum open-water stage recorded during year', 

3.30 feet at 5 p. m. May 1 (discharge from extension of rating curve, 148 
second-feet) (a stage of 3.75 feet was recorded at 11.15 a. m. January;19, 
but the channel was obstructed by ice at the time); minimum stage recorded, 
0.91 foot at 5 p. m. September 10 (discharge, 1.3 second-feet).

1916-1921: Maximum stage recorded, 3.8 feet at 1 p. m. March 28, 1919 
(discharge from extension of rating curve, 190 second-feet); minimum 
stage recorded, 0.85 foot at 9 a, m. August 26, 1918 (discharge, 0.9 second*, 
foot).

ICE. Stage-discharge relation affected by ice for short periods.
REGULATION. Flow not affected by regulation.
ACCURACY. Stage-discharge relation practically permanent throughout year, 

except when affected by ice. Rating curve well denned below 60 second- 
feet. Gage read to hundredths twice daily, except from January 1 to 
March 5, when it was read once daily. Daily discharge ascertained by 
applying rating table to mean daily gage height, with corrections for effect 
of ice. Records good.

Discharge measurements of Moss Brook at Wendell Depot, Mass., during the year
ending Sept. 30, 1921.

Date.

Oct. 7
Apr. 19

Made by  Gage
height.

Feet. 
1.45
2.30

Dis 
charge.

Sec.-ft. 
9.5

61
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Daily discharge, in second-feet, of Moss Brook at Wendell Depot, Mass., for the 
year ending Sept. SO, 1921.

Day.

I..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
IS..............
19..............
20...............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..:............

29..............
30..............
31..............

Oct.

94
61
37
17
11

8.5
7.4
9
9
9

8.5
8.5
7.4
7.1
6.8

6.8
7.4
6.8
6.8
6.5

6.5
5.7
5.3
4.8
4.4

4.6
4.9

19
21
15
9.7

Nov.

7.9
7.4

27
24
16

14
11
9
14
11

10
10
9.7
9
8.2

7.6
12
28
25
23

23
19
26
58
49

42
31
27
23
20

Dec.

28
58
62
48
90

97
81
75
66
54

43
42
37
78

123

102
84
76
68
47

33
33
40
44
52

66
72
72
55
31
34

Jan.

37
37
40
38
37

48
47
44
47
41

4A
37
34
52
66

84
92
75
55
AS

37
33
14
8
8

19
16
14
13
12
11

Feb.

10
9.3
9.3
10
14

17
22
21
17
16

16
16
15
13
12

12
16
18
20
18

19
16
15
14
15

15
16
10

Mar.

16
16
16
16
19

83
42
42
68

141

98
81
79
73
69

65
54
52
47
49

52
52
49
58
61.

63
68
61
59
58
56

Apr.

56
52
49
47
40

34
30
36
52
54

48
37
33
30
40

51
52
82
70
68

54
48
50
71
66

59
48
41
37
73

May.

141
123

70
59

56
51
41
37
34

30
28
52
65
52

40' 33

30
27
99

16
13
41
33
40

32
27
21
51
78
51

June.

34
29
24
18
16

14
12
10
10
11

9.7
15
9.7.
8.5
7.9

6.3
5.5
6.5
6.8
5.7

4.6
3.5
3.8
3.4
3.2

4^9
9.7
6.8
48
47

July.

48
98
90
61
35

23
19
16
33
25

19
17
15
12
14

13
12
9.7
7.4
10

16
12
8.5
6.3
5.3

5.3
4.9
4.6'4.6
5.7
15

Aug.

27
23
11
7.6
4.6

4.3
4.6

23
14
9.0

5.5
4.8
4.6
5.1
4.8

4.3
3.4
7.9
17
16

7.1
5.3
5.-3
4.9
3.3

2.8
2.5
2.2
2.2
2.0
1.8

Sept.

1.7
1.6
1.6
1.5
1.4

1.7
1.4
1.7
1.3
1.3

7.1
2.7
1.8
1.7
1.5

1.5
1.7
2.9
1.7
1.5

1.7
8.5
4.8
2,5
3.7

2.8
2.2
2.0
1.8
2.2

NOTE.- Stage-discharge relation affected by ice Jan. 17-31 and Feb. 20-23; discharge based on gage height 
corrected for effect of ice.

Monthly discharge of Moss Brook at Wendett Dep&t, Mass., for the year ending
Sept. 30, 1921.

[Drainage area, 122 square miles.]

Month.

December. ....................................

February ......................................

May...........................................

July...........................................

The year ................................

Discharge in second-feet.

Maximum.

94 
58 

123 
92 
22 

141 
82 

141 
48 
98 
27 
8.5

141

Minimum.

4.4 
7.4 

28 
8 
9.3 

16 
30 
13 
3.2 
4.6 
1.8 
1.3

1.3

Mean.

14.1 
20.1 
61 
38.2 
15.4 
56.9 
50.3 
47.9 
13.2 
21.8 
7.77 
2.38

29.3

Per 
square 
mile.

1.16 
1.65 
5.00 
3.13 
1.26 
4.66 
4.12 
3.93 
1.08 
1.79 
.637 
.195

2.40

Run-off 
in inches.

1.34 
1.84 
5.76 
3.61 
1.31 
5.37 
4.60 
4.53 
1.20 
2.06 
.73 
.22

32.57
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DEEBFIELD BIVER AT CHARLEMOUT, MASS.

LOCATION. One mile below village of Charlemont, Franklin County.
DBAINAGE ABEA. 882 square miles.
RECOBDS AVAILABLE. June 19, 1913, to September 30, 1921.
GAGES. Friez water-stage recorder on left bank, referenced to gage datum by a 

, hook gage inside the well; an inclined staff gage is used for auxiliary readings. 
Recorder inspected by C. H. Haskins and E, F. Spear.

DISCHARGE MEASUREMENTS. Made from cable or by wading*
CHANNEL AND CONTROL. Channel covered with coarse gravel and boulders; 

fairly uniform section; control practically permanent.
EXTBEMKS OF DISCHABGE. Maximum stage during year from water-stage re 

corder, 13.35 feet at 7 p. m. March 9 (discharge from extension of rating 
curve, 32,400 second-feet); minimum stage during year from water-stage 
recorder, 0.70 foot at 11 p. m. June 17 (practically no discharge, water held 
back by dams at power stations above the gage).

1913-1921: Maximum stage recorded, 15.7 feet on July 8, 1915 (discharge 
from extension of rating curve, 45,000 second-feet); minimum stage recorded, 
that of June 17, 1921,

ICE. River usually frozen over during greater part of whiter; ice jams occasion 
ally form below gage causing several feet of backwater.

REGULATION. Flow during low and medium stages largely regulated by a storage 
reservoir at Somerset, Vt. Several power plants above the station cause 
diurnal fluctuation. Monthly discharge corrected for storage at Somerset.

ACCUBACT. Stage-discharge relation practically permanent, except when af 
fected by ice. Rating curve well defined below 10,000 second-feet. Opera 
tion of water-stage recorder satisfactory except for short intervals as shown 
in footnote to daily-discharge table. Daily discharge Oct. 1 to Jan. 17, and 
Mar. 27 to June 15, ascertained by discharge integrator; during remainder of 
year by applying rating table to mean daily gage height from recorder sheets 
with corrections for effect of ice during winter. Records good.

Discharge measurements of Deerfield River at Charlemontj. Mass., during the year
ending Sept. 80, 1921.

Date.

Jan. 21
Apr. 21

  . . ,.. i

Made by 

E. E. R. Dornbaeh.......................................................
Armstrong and Lamson... ...............................................

height.

Feet. 
o?.80

3.35

Dis 
charge.

Sec.-ft. 
3.320
1,300

Stage-discharge relation affected by ice.
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', in second-feet, of Deerfield River at Charlemont, 'Mass., for the year 
ending Sept. SO, 1921.

Day.

1.. ...... ......
3.. ............
4. .............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
10

1Q
OA

91

22
23-......-.....-
24-- ...... ......
9«;

26..............
07

28..............
29..............
30
31..............

Oct.

4,000
2,200
1,100

680
470

445
370 ^75
255
110

365
320
355
OQrt

132
365
330
325

315
305
128
325

330
315
980

1,160
620
375

Nov.

41 f\
AAK

3,750
1,840
1,000

fiQfi

325
615
KOA

1,140

Qftfi
flQA

500
ORE

490

O7A

550
CQA

J9c

470
OQA

47*1

1,160
930
640

740
610
d^«;
600
CCA

Dec.

670
1 600
1,400

980
3 AOf\

5,150
2 OAA

1,540
1,120

950

1,240
1,220
1,260
3 Qftn
7 900

2 4CA

1 700'920
QGA

QOA

770
840
910
490

465
600
760
680
610
C7A

Jan.

435
610

1 98fi
son
QOA

740

440

flQA

580
7<V4

620
1,340 

1.080
e*7A

wi
580
780

QAft

960
720
ftdfl

fiAfi

640
Ton
7ftfl
7OA
CAA

680

Feb.

QOA

7ftO

760
760
720

580
640
7QA
KQ/\

640

7on

91 A

640
79(1

78(1

1,000
OOrt

720
9i A

CArt

640
720
880
7on

enn

260
880

Mar.

i ftfio.
880

1 Ot^A

1 600
1^000

i i f*n '
2,400
S OArt

14,800
n CflA

4 1 ttfl

3 200
K con

4 1 CA

<S 1OA

6,500
4,560
2 COA

1 CQA

2 inn

Q QCfl

4 1 CA

1,840
i p>3fl
4 050

S OftA

2 4fyi
2,050
1 OArt

Apr.

6,500
3,000
1,900
1,540
1,240

1,120
QOA

940
1 240

Q7fl

QOA

730
flKA

580
730

fiflft
QQf\

1,220
1,180

1,020
1,060

875
1,380
1,340

930
C-i K

660
620

1,310

May.

7,170
-2,980

1,530

960

910
730
460
685
570
47C
47*1
flOA

A AtC.

OPtf-l

ooc

^9^

OAR

070

400

465
325
OQK

620
1 200
'fifift

June.

440
410
390
360

ol23

' 320
320
315
285
270

260
ol62

425
370

:245

»18
o 5

066
310

285
280
245
210

. 210

o82
310
400
633

4,880

July.

2,250
3,390
1,590

605
570

466
382
290
OOA
qoQ

605
485
382
QAA

605

1,100
700
KEA

d*\d

400
*yrn

400
270

336

285
320
305
400
275

oil?

Aug.

388
: 356

285
310
300

260
o94
535
OOfl

310

260
336
370

olOO
VOT

<Wl

600
605
S3ft

356
0.92
330
349
OfiO

325

o81
a 86
o73
356
400
356

Sept

320
»73
o55
o73
»89
340"

370
435
386
250

320
363
414

' 349

o?0
o42

356
382

376
KQA

382
IRQ

290
326
388
382
370

o Water held feack by dams at power stations above the gage.
NOTE. Stage-discharge'relation affected by ice Jan. 18 to Mar. 7; discharge based on gage height cor 

rected for effect of ice by discharge measurements, observer's notes, weather records, and comparisons with 
po ver-plant records at New England Power Co.'s plant No. 4 at Shelburne Falls.

Water-stage recorder not in operation Oct. 1, June 2,3,10, July 17-19, and Aug. 14-17; discharge estimated 
by comparison with records Of flow at other stations.

Monthly discharge of Deerfield River at Charlemont, Mass., for the year ending
Sept. 80, 1921.

[Drainage area, 362 square miles.]

;Month,

October. .....................

February. ....................

May..........................

July..........................

Observed discharge 
(second-feet).

Maxi 
mum.

4,000 
3,750 
7,900 
1,340 
1,000 

14,800 
6,500 
7,170 
4,880 
3,390 

830 
584

14,800

Mini 
mum.

110 
230 
465 
375 
210 
880 
580 
173 

5 
117 

73 
42

5

Mean.

591
748 

1,670 
724 
669 

3,640 
1,270 

874 
425 
614 
337 
270

993

Gain or loss 
in storage 

at Somerset, 
Vt. 

(millions of 
cubic feet).

0 
+215 
+280 
-273 
-487 
+825 
+298 
+84 

-259 
+ 14 

-326 
-446

-75

Discharge without 
storage (second- 
feet).

Mean.

591 
831 

1,770 
622 
468 

3,9.50 
1,380 

905 
325 
619 
215 
98

991

Per 
square 
mile.

1.63
2.30 
4.89 
1.72 
1.29 

10.9 
3.81 
2.50 
.898. 

1.71 
.594 
.271

2.74

Run-off"' 
in inches. 

s

1.88
2.57 
5.64 
1.98 
1.34 

12.57 
4.25 
2.88 
1.00 
1.97 
.68 
.30

37.06

NOTE. Increase or decrease of water held in storage at Somerset, Vt., during the month computed by 
engineers of the Geological Survey from data of storage increase or decrease furnished by the company oper 
ating the reservoir.
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WARE RIVER AT GIBBS GROSSING, MASS.

LOCATION. Between highway and electric railway bridges at Gibbs Crossing, 
three-quarters of a mile above mouth of Beaver Brook and 3 miles below 
Ware, Hampshire County.

DRAINAGE AREA. 201 square miles.
RECORDS AVAILABLE. August 20, 1912, to September 30, 1921.
GAGES. Gurley 7-day water-stage recorder on right bank referred to gage datum 

by a hook gage inside of well; an inclined?staff gage is used for auxiliary 
readings. Recorder inspected by Marion G. Moore.

DISCHARGE MEASUREMENTS. Made from electric railway bridge* or by wading.
CHANNEL ,AND CONTROL. Channel rough and subject to a growth of aquatic 

vegetation during summer. Control free from weeds and at ordinary 
stages well defined at a section near gage; shifts occasionally; at high stages 
the control is probably at the dam at Thorndike, 4 miles below gage.

EXTREMES OF DISCHARGE. Maximum stageduring year from water-stage recorder,, 
4.90 feet at 11 p. m. May 1 (discharge, 2,200 second-feet); minimum stage 
from water-stage recorder, 1.32 feet at 10 a. m. September 30 (discharge, 21 
second-feet).

1912-1921: Maximum open-water stage recorded, 6.00 feet on March 27, 
1920 (discharge, 2,820 second-feet); minimum stage recorded, 1.20 feet on 
October 26, 1914 (discharge, 5 second-feet).

ICE. River usually freezes over, and the stage-discharge relation is affected by 
ice during most winters.

REGULATION. Flow affected by operation of mills at Ware, which at low stages 
causes a large variation in discharge on days when the mills are in operation, 
and a low discharge on Sundays and holidays.

ACCURACY. Stage-discharge relation apparently permanent throughout year 
except when affected by ice; probably not affected during present year. 
Rating curve well defined below 1,800 second-feet, and fairly well defined 
below 2,700 second-feet. Operation of water-stage recorder was satisfactory 
throughout year. Daily discharge ascertained by use of discharge inte 
grator. Records good.

Discharge measurements of Ware River at Gibbs Crossing, Mass., during the year
ending Sept. 30, 1921.

Date.

Dec. 30 
Jan. 25 
Apr. 23 

26

Made by  

W. IL Armstrong ...... 
E. E. R. Dornbaeh..... 
W. E, Armstrong, .....

Gage 
height.

Feet. 
2.74 
2,34 
3.04 
3.62

Dis 
charge.

Sec.-ft. 
450

'

Date.

May 29 
Aug. 6

Made by-

Armstrong and Pierce.. 
W. E. Armstrong. ..... 
.....do..................

Gsge 
height.

Feet.' 

2.27 
1.66 
1.89

Dis 
charge.

Sec.Jt, 
222 
51 
98
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Daily discharge, in second-feet, of Ware River at Gibbs Crossing, Mass., for the year
ending Sept. SO, 1921.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..:...........

16..............
17..............
18..............
19..............
20..............

a.. . ...........
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1,220
970
630
435
330

265
310
188
112
118

155
152
162
130
128

75
27
75

110
92

95
87
46
37

130

100
100
112

114
120

Nov.
j

,160
160
Qjfin

395
345

248
180
200
192
146

152
132

47
80

114

146
300
600
490
385

330
320
450
860
880

760
580
AKK

420
380

Dec.

w?
580
600
Wl

1,070

1,960
1,480
1,090

S80
760

610
wi
415
660

1,570

1 OQA

1,090
920
740
610

485
430
540
610
500

360
280
onrt

345
315
9Qfl

Jan.

290
380
roA

JKA,

430

firtn
525
420
AfV\

325

340
91A

260
300

1,080
MA

580
440
345
SIR

335
280
245
qnn
255

285
210
170
1OA

165
i fin

Feb.

210
160
us
148
on

285

285
240
215

205
200
185
205
210

180
330
360
285
205

182
250
235
250
220

190
178
97n

Mar.

450
550
970
<wn
570

500
740
760
880

1,460

1.300
1.040
1.020
1.050

870

740
630
550
460
460

520
540
445
395
460

640
§90660
590
490
435

Apr.

540
600
500
470
425

370
350
335
465
620

540
490
405
3in
375

770
960

1.460
1.420
1,200

940
750
620
.770

1,020

900
7JO
590
510
620

May.

1.600
1 980
1,640,
1.160

820

700
600
540
490
435

395
370
400t*u\
560

510
450
350
315
270

245
225
275
315
295

305
280
240
220
300
310

June.

235
200

, 174
146
128

120
192
136
116
110

40
88
78

138
118

102
88
34
40
78

135
92
30
30
28

27
102
198
155
750

July.

850
1,140
1 640'940

620

440
345
315
345
385

355
285
230
205
190

390
350
285
230
195

270
270
195
155
175

195
145
140
135
132
275

Aug.

9on
235
186
170
158
68'

104
172
236
196

170
126
104
88

112

168
104
150
196
160

118
150
172
128
110

138
48
24
46
78
86

Sept.

102
118
28
26
25

98
98
OR
94
30

32
68

130
56
88

108
34
33
60

130

98
58
80

136
42

80
124
94
52
36

Monthly discharge of Ware River at Gibbs Crossing, Mass., for the year ending
Sept. SO, 1921.

[Drainage area, 201 square miles.]

Month.

April..........................................
May......................................,:...,

July...........................................

Discharge in second-feet.

Maximum.

1,220 
880 

1,960 
1,080

1^980 
750 

1,640 
290 
136

1,980

Minimum .

27 
47 

280 
130 

90 
395 
310 
220 
27 

132 
24 
25

24

Mean.

215 
340 
721 
379 
223 
703 
668 
553 
130 
381 
138 
75.1

379

Per 
square 
mile.

1.07 
1.69 
3.59 
1.89 
1.11 
3. 50 
8. 32 
2.75_
.647 

1.90 
.687 
.374

1.89

Run-off 
in inches.

1.23 
1.89 
4.14
ai8
1.16 
4.04 
3.70 
3.17 
.72 

2.19 
.79 
.42

25.63
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SWIFT BJVER AT WEST WARE, MASS.

LOCATION. 1,000 feet below old wooden dam opposite West Ware station of 
Boston & Albany Railroad, in Hampshire County, 6 miles downstream from 
Enfield, and 3 miles below confluence of East and We^t branches of Swift 
River.

DRAINAGE AREA. 186 square miles.
RECORDS AVAILABLE. July 15, 1910, to September 30, 1921. .
GAGES. Gurley 7-day water-stage recorder on left bank, referenced to gage 

datum by a hook gage inside of well} an inclined staff is used for auxiliary 
readings. Recorder inspected by H. C. Davis. *

DISCHARGE MEASUREMENTS. Made from cable or by wading.
CHANNEL AND CONTROL. Gravel and alluvial deposits; some aquatic vegeta 

tion in channel during summer. Control has shifted slightly at times, the 
greatest change occurring during high water of April 3, 1916, when dam 
above gage was washed out; at high stages the control is probably at the dam 
at Bondsville, 4 miles below gage.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage 
recorder, 8.80 feet at 1 a. m. May 2 (discharge^ from extension of rating 
curve, 2,280 second-feet); minimum stage from water-stage recorder, 2.07 
feet at 1 a. m. September 7 (discharge, 89 second-feet).

1910-1921: Maximum discharge recorded, 2,340 second-feet (from exten 
sion of rating curve) on September 28, 1920; minimum discharge recorded 
22 second-feet on September 22, 1914.

ICE. River usually freezes over; discharge relation is affected by ice for short 
periods during most winters.

REGULATION. Operation of mills at Enfield 6 miles above station has at times 
affected the distribution of flow at low and medium stages; not seriously 
affected during present year.

ACCURACY. Stage-discharge gelation has changed at infrequent, intervals, 
practically permanent during present year. .Rating curve well defined 
below 1,500 second-feet. Operation of water-stage recorder was satisfactory 
throughout year. Daily discharge ascertained by applying rating table to 
mean daily gage height determined by inspection of gage-height graph, 
with corrections for effect of ice during winter. Records good.

Discharge measurements of Swift Rwer at West Ware, Mass., during the year ending
Sept. SO, 1921.

Date.

NOT. 4
Jan. 26

Made by 

J» L. Iflmson .;.........
Lamson and Dornbach.

Gage 
height.

Feet. 
3.17

*3.35

Dis 
charge.

See.-ft. 
308
259

Date.

A nr OK

Aug. 6

Made by 

.....do..    ..........

Gage 
height.

Feet'. 
4.94
2.56

Dis 
charge.

iSec.-/*. 
786
158

Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Swi/t River at West Ware, Mass., for the year- 
ending Sept. 30, 1921.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

570
745
685
570
433

131
266
228
204
196

171
173
164
162
169

167
165
151
153
164

162
156
150
idfi
130

125
130
151
160
164
180

Nov.

162
151
210
288
300

233
212
202
198

194
182
173
167
164

167
277
420
473
460

420
370
433
598
626

584
514
433
382
346

Dec.

346
473
528
514
860

1,320
1,600
1,280
930
74K

855
584
528

' 640
1,080

1,360
1,240
948
745
626

542
486
486
528
528

<tfift
433
408
395
370
358

Jan.

346
370
433
446
460

Gfy>
f;i<t
486
446
382

370
346
300
370
640

745
730
584
470
320

280
270
260
230
190

210

165
170
170

Feb.

175
175
165
160
165

180
220
220
210
200

. 210
195
190
185
180

180
210
230
240
230

240
260
246
233
204

206
210

Mar.

325
370
542
612
570

528
598
626
745

1 060

1,160
948
895
895
808

730
655
584
528
486

486
486
459
433
528

685
745

685
612
542

Apr.

584
655
640
570
514

459
420
395
473
556

556
542
473
420
446

612
912

1,260
1,600
1,440

1,120
.878
730
745
760

730
685
612
542
825

May.

1,880
2,180
1,960
1,460
1,040

842
730
626
570
528

473
446
514
655
670

626
570
500
446
395

358
334
334
382
395

407
370
334
407
459
420

June.

382
323
277
255
224

208
204
194
182
178

171
173
162
160
153

150
143
140
143
136

136
138
131
133
131

131
128
148
173
346

July.

542
842

1,180
1,320

  965

655
459
358

. 334
V7f\

358
323
277
251
246

311
334
300
253
253

288
288,
266
242
212

196
178
169
174
210
200

Aug.

218
222
218
200
178

167
171
237
334
346

300
251
214
194
174

164
156
204
218
202

212
198
186
171
156

150
140
136
122

, 122
122

Sept.

118
116
113
110
103

93
94
98
103
106

110
119
124
127
124

118
119
12%
113
106

115
133
135
131
130

118
113
116
115
119

NOTE. Stage-discharge relation affected by ice Jan. 19 to Feb. 22; discharge for this period based on gage 
heights, one discharge measurement, observer's notes, weather records, and comparison with records of 
flow in adjacent drainage basins.

Monthly discharge of Swift River at West Ware, Mass., for the year ending Sept. SO,
1921.

[Drainage area, 186 square miles.]

. Month.

April..........................................

July...........................................

Discharge ia second-feet.

Maximum.

745 
626 

1,600 
-745 

260 
1,150 
1,600 
2,160 

382 
1,320 

346 
135

2,160

Minimum.

125 
".151 

346 
165 
160 
323 
395 
334 
128 
169 
122 
93

93

Mean.

236 
320 

. 710 
374 
206 
647 
708 
685 
185 
399 
196 
116

401

Per
square 
mile.

1.27 
1.72 
3.82 
& 01 ' 
1.11 
3.48 
3.81 
3.68 
.995 

2.15 
1.05 
.624

2.16

Run-off 
in inches.

1.46 
1.92 
4,40 
2.32 
1.16 
4.01 
4.25 
4.24 
1.11 
2.48 
1.21 
.70

29.26



CONNECTICUT BASIN. 121

QTTABOAG RIVER AT WEST, BRIMFIELD, MASS.

LOCATION. At two-span highway bridge near West Brimfield station of Boston 
& Albany Railroad in Hampden County, one-third mile above mouth of 
Blodgett MiU Brook.

DRAINAGE ABBA. 150 square miles.
RECORDS AVAILABLE. August 23, 1909, to September 30, 1921.
GAGES. Gurley 7-day water-stage recorder at downstream end of center pier 

of bridge, referenced to gage datum by means of a hook gage inside well; 
a vertical staff on upstream side of right abutment of bridge is used for 
auxiliary readings. Recorder inspected by Mrs. G. G. Alien.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading near 
bridge.

PHANNEL AND CONTROL. Stream bed covered with boulders, gravel, and allu 
vial deposits; slight shifts in control have occurred at times.

EXTREMES OF DISCHARGE. Maximum open-water stage during year from water- 
stage recorder, 3.95 feet at 7.30 a. m. May 3 (discharge, 970 second-feet); 
a stage of 4.03 feet occurred at 2 p. m. January 29, but channel obstructed 
by ice; minimum stage from water-stage recorder, 1.78 feet at 5 a. m. Sep 
tember 7 and 7 a. m. September 8 (discharge, from extension of rating 
curve, 10 second-feet).

1909^-1921: Maximum open-water stage recorded, 5.3 feet at noon March 
17, 1920 (discharge, 1,980 second-feet); minimum stage recorded, 1.40 feet 
on September 17 and 18, 1910 discharge, 2.5 second-feet (water held back 
by dams).

ICE. River usually freezes over; stage-discharge relation affected during most 
winters.

REGULATION. Flow affected by operation of power plants at West Warren, 
3 miles above station, which at low stages causes a large variation in discharge 
on days when mills are in operation and a low discharge on Sundays and 
holidays.

ACCURACY. Stagerdischarge relation has changed slightly at times. Rating 
curves used October 1 to February 28 and March 1 to September 30, well 
defined. Operation of water-stage recorder satisfactory throughout year, 
except for short periods as indicated in footnote to daily-discharge table. 
Daily discharge ascertained by applying rating table to mean daily gage 
height as taken from record sheets, with corrections for ice during winter. 
Records good.

Discharge measurements of Quaboag River at West Brimfield, Mass., during the 
year ending Sept. SO, 1981.

Date.

Nov. 27
Jan. 25
Apr. 24

Made by 

W. E. Armstrong . . ....

Gage
height.

Feet. 
2.91

o2.64
3.42

Pis- 
charge.

See.-ft. 
,309'129

659

Date.

Apr. 26

Made by- Gage 
height.

-Fee*. 
3.41
2.35

Dte- 
charge.

Seet/t.<m
105

Stage-discharge relation affected by ice.
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Daily discharge, in second-feel, of Quaboag River at West Brimfield, Mass., for the
year ending Sept. SO, 1921.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

414
384
350
335
306

274
262
250
234
227

199
196
187
175
169

166
163
163
161
161

144
136
139
147
134

129
126
142
142
144
144

Nov.

134
134
199
286
196

158
158
172
170
150

155
145
140
131
139

150
200
300
220
164

158
169
250
390
400

340
302
.298
286
262

Dec.

294
310
310
315
552

594
564
570
552
534

510
510
510
635
782

782
775
733
705
635

594
564
540
480
450

435
420
.500
607
402
360,

Tan.

355
372
372
350
372

420
408
408
378
378

345
320
274
420
558

522
498
238
240
230

210
195'165
155
145

155
165
210
195
165
155

Feb.

165
140
140
165
125

180
210
200
190
185

185
185
195
180
155

180
270
250
240
240

250
260
220
210
200

210
195
220

Mar.

295,
355
560
548
489

484
518
518
595
720

720
705
803
773
743

705
668
616
574
554

512
473
456
445
467

462
473
462
418
407
390

Apr.

429
412
380
380
370

350
331
318
375
365

331
322
313
304
350

390
434
495
489
484

473
456
451
495
536

518
500
495
506
518

May.

840
818
803
795
758

705
645
595
536
500

473
440
473
473
456

440
407
370
350
327

300
271
267
263
259

255
247
235
227
212
194

Tune.

184
174
161
142

 '  133

118
110
97
90
90

75
92
92
72
70

68
66
50
77
75

61
63
75
108
95

70
75
63
61
110

Tiily.

121
295
283
267
255

267
259
251
235
215

194
187
180
174
164

157
151
145
139
148

148
145
139
136
127

105
102
97
92
118
133

Aug*

124
118
92
102
108

105
115
167
145
136

130
124
110
112
108

97
92
110
110
192

100
97
90

88

88
70
77
83
75
70

Sept.

70
72
64
66
68

79
70
52
56
52

63
64
63

54

54
45
59
61
59

57
75
64
38
33

81
66
«4
63
61

NOTE. Stage-discharge relation affected by ice Tan. 19 to Feb. 28; discharge based on sage heights, 
corrected for effect of ice by means of one discharge measurement, observer's notes, and weather records.

Monthly discharge of Qitdboag River .air West Brimfield, Mass., for the year
Sept. SO, 1921.

[Drainage area, 150 square miles.]

Month.

December.....................................
Tanuary........... ............................

April..........................................
May...........................................

July... ........................ ....;;.. .........

The year. ...............................

Discharge in second-feet.

Maximum.

414 
400 
782 

: 568. 
270 
803 
536 
840 
184 
295 
167 

81

840

Minimum.

126 
131 
294 

  145 
125 
295 
304 

U94 
50 
92 
70 
33

33

Mean.

203 
212 
533 
302 
198 
545 
419 
450 
93.9 

175 
164 
61.0

.278  

Per 
square 
mile.

1.35 
1.41 
3.55 
2.01 
1.32 
3.63 
2.79 
3.00 

.626 
1.17 
.693 
.407

1.8*

Xtan-oft 
in Inches.

1.56 
1.57 
4.09 
2.32 
1.38 
4. IS 
3.11 
3.46 

«fO 
1.35 

. TV#> 
.45

24,97



BIFEB BASIN. 

RIVER AT EJTIGHTVILLE, MASS. , v

LOCATION. At single-span steel highway bridge known locally as Pitcher Bridge, 
in Knightville, Hampshire County, 1 mile north of outlet of Norwich Lake 
and 3 miles above confluence with Middle Branch of Westfleld River.

DRAINAGE AREA. -162 square miles.
RECORDS AVAILABLE. August 26, 1909, to September 30, 1921.
GAGE. Chain attached to downstream side of highway bridge; read by J. A- 

Burr.
DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Channel rough, covered with boulders and ledge rock; 

control practically permanent. '
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.0 feet at 

8 a. m. October 1 and 4 p. m. December 14 (discharge from extension-pf 
rating curve, 4,33ft second-feet); minimum stage recoijded, 0.78 foot at 7.30 
a. m. and 8 p. m. September 10 (discharge, IS.seeondifeet).

1909-1921: Maximum open-water .stage recprdedM9.2 feet on May 22, 
1919 (discharge from extension of gating curve", 6,970 seeond-f eet); mini 
mum stage recorded, 0.60 foot on August 10, 1913 (discharge, 4 secon4- 
feet). !;

IcE.-r'-Ice usually, forms in river early in winter and seriously affects stage- 
discharge relation. ' ;  t.,; < 1, -. -.   ';..'

REGULATION. Flow not seriously'alfectjfsd by^egufe£fcion> ;j j
.ACCURACY. Stage-discharge relation practically permanent except when affected 

by ice, although individual discharge measurements have at times appeared 
erratic;,,the rough and irjregul^r channel Causes^dim^jilty $'obtaining acc§|- 
rate discharge'meassmrementss. (Rating cu?Ve fairly well dcJfijhed below 2,5^80 
second-feet. Gage 'read to hundredths twice daily. Daily discharge ascer- 

. tained by applying^rating table,to mean djail^ gage height,.with CQrrectipns
 ! >. ;JOE fifeeife of ice du^mg wia^er.: Reeords:ga0(iv ^ : "",Vvn., -.O n'. ^y-uS^Li^.  ':»   :

J,-.' > i    ' '. ' i'ir.v-;-J. : >  '   {( -;'   '  .*. . : :  F.;.»(; H; .'',,11 ';,', :.;i<j ,-:s,i

Discharge measurements of Westfield J&iyer at Knightville, Mass,, during the year    -   -^ ^-  '  ' '' ' <>-: '- V> -^ ->^"-.  . .;-.'...«U

Date.

Jan. 34
AlMk"4

'' '"Made' by  ' ' '" """' ''

W.Ev Armstrong.................. ................................ l l.  .'.;' :
-r,:,.-.. !.-    » ' .. .: :-' i . :  

Gage 
hel^it.

Feet. 
2.22
1.24

Dis 
charge.

Sec.-ft.
281
46.4

55969 24 WSP .521  9
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Daily discharge, in second-feet, of Westfield River at Knightville, Mass., for the year
ending Sept. SO, 1921.

Day.

1... ...........

3..............
4..............
5..............

6..............
7s:::::::::::;::
9..............

10..............

U -

12....::........
13.....,.;......
14..............
15.............

16;.....::..:...
17-^..-.........
18..............f a. :   '   
20-

21
99
23..............
24..............
25-. ............

I " " *' ' ,,    ! :

26..............
' ar.'.?;.-;:.'.!.;;.-/.-.
28..,,.-..,.......
2»;.i:..:.1;......

rlOc..,..,...-^..
31..............

Oct,

3.230
685
310
225
175

160
146,
115
92
92

95
93

.85
79
79

82
82
82

  77
76

.76
73
70
70
67

67
76

412
390
370
370

Nov.

194
121

1,200
435
275

183
160
148
139
146

156
144
 139-
134
132

130
225
240
257
240

. 340
199

2,930
1,520

81 9

540
435
370'356

292

Dec.

370
1,050

.. 715
595

2,830

1,690
1,120

685
595
512

540
390
292

2,050
3,340>

1,200
; 980

780' - 567
435

i ,350
350
435
399
31t)

194"  226
275
330
310
292

Jan.

240
330
412
350
370

412
330
310
225
168

163
163
14fi
240

1,050

567

188
186
205

24.0,
330
390
310
146

150
150
150iso
145
155

Feb.

155
155
155
150
155

200
230
190
165
185

190
170
155
155
140

135
220
250
230
190

ISO
165
170
,160
150

140
185
210

Mar.

480
595
747
780
512

540
1,200
1,360
2,140
2,730

1,200
980

2,230
1,440
1,200

l;6(00
1,200

910
1 540
1,520

,1,200
980
625

, 485
1J690

1,360
1,446
1,120

747
,540
460

Apr.

1,870
1,050

6£5
540
485

435
390
390
595
540

412 350
310
275
380

  ; 747
1,870
^200
1,120>

945

.655
567
567
9,80
715

'485 .
412
390
390
780

'

May.

1,960
980
715
512
435

390
350
310
24n
240

. 225 .
" iio

398
540
350

' ; 275*
1326*
205

' 168!
148

130
113
148
178
178

163
139
119
134
747,
310

June.

170
128
104
lt)8
90

  77
77
74

" 6J81
63

,59
50

, 52-
60' 57

55 '
."51,

50'   '47
39

,<" 34,
33
31
30
30

31
86
42
ISO

435

July.

350
845
240'180

115

104
77
67

<85
625

,180
128

 S 77
76
89

L " sr
-H

77
' fiW

93

119
108
00*
74
60

49
50
55

100
n
60

Aug.

71
50
45
54
47

37
51

168
93
76

59
51
47
44 44;

47
; 3®

64
126
  7?.-
87

. 51
. 44
,40,

43

41
36
ffl.
31
28
24

Sept.

24
25
25
24
20

21
23
23
20
IS

21
26
35
34
31

24
24
31
26
25

31
69
99

^ <**'43

32
32
32
32
42

NOTE. Stage-discharge relation affected by ice Jan, 26-29 and Feb. 1 to Mar. 1; discharge based on 
gage heights corrected for effect of ice by means of observer's notes, weather records, and comparison with 
records of flow at other stations in the Westfield River basin.

Monthly discharge of Westfield River at Knightoitte, Mass., for the year ending
Sept. SO, 1921.

[Drainage area, 162 square miles.]

Month.

October.......................................

April..........................................

July...........................................

Discharge in second-feet.

Maximum.

3,230 
2,930 
3,340 
1,050 

250 
2,730 
1,870 
1,960 

435 
845 
168 
99

3,340

Minimum.

67 
121 
194 
145 
135 
460 
275 
113 
30 
49 
24 
18

18

Mean.

261 
416
781 
281 
174 

1,110 
682 
362 
74.7 

145 
55.4 
33.0

367

Per 
square 
mile.

1.61 
2.57 
4.82 
L73 
1.07 
6.85 
4.21 
2.23 

.461 

.895 

.342 

.204

2.27

Run-aft 
in inches.

1.86 
2.87 
5.56 
1.9» 
1.11 
7.90 4.70- 
2.57 
.51 

1.03 
.3d 
.23

30.72



CONNECTICUT -RIVEE BASIN. 

WESTFIELD RIVER HEAR WESTFIELD, MASS.

J/OCATION. At Trap Rock Crossing, 3 miles east of Westfield, Hampden County, 
1 mile below mouth of Big Brook, and 2 miles below mouth of Westfield 
Little River.

DRAINAGE AREA. 496 square miles.
RECORDS AVAILABLE. June 27, 1914, to September 30, 1921.
GAGES. Stevens continuous water-stage recorder on right bank, referenced to 

gage datum by means of a hook gage inside well; an inclined staff gage is 
used for auxiliary readings. Recorder inspected by Andrew Kelly.

DISCHARGE MEASUREMENTS. Made from cable or by wading.
CHANNEL AND CONTROL. Bed covered with gravel and alluvial deposits; riffle 

of boulders about 200 feet below gage forms control at low and medium 
stages. At high stages control is probably formed by crest of storage dam at 
Mittineague, 3 miles below station.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage re 
corder, 15.9 feet at 1.30 a. m. December 15 (discharge from extension of rating 
curve, 15,200 second-feet); minimum stage from water-stage recorder, 3.20 
feet at 4 p. m. September 4 (discharge, 90 second-feet).  

1914-1921: Maximum stage recorded, 17.4 feet on August 4, 1915, and 
May 22, 1919 (discharge from extension 6f rating curve, 17,400 second-feet); 
minimum stage recorded, 3.02 feet on September 24, 1914 (discharge, 46 
second-feet).   -

ICE. Stage-discharge relation slightly affected by ice for short periods during 
some winters. !

DIVERSIONS. Water is diverted from Westfield Little River and carried to 
Springfield for municipal use. Monthly discharge corrected for diversion.

REGULATION. There are several power plants above station, but diurnal fluctua 
tion is small; the nearest dam is at Westfield.

ACCURACY. Stage-discharge relation practically permanent; probably not 
affected by ice during winter of 1920-21. Rating curve well defined below 
7,500 second-feet. Operation of water-stage recorder satisfactory except 
for periods shown in footnote to daily-discharge table. Daily discharge 
ascertained by application ol rating table to mean daily gage height, as 
determined from recorder sheets. Records good.

The following discharge measurement was made by W. E. Armstrong: 
August 3, 1921: Gage height, 3.57 feet; discharge, 205 second-feet.
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Daily discharge, in second-feet, of Westfield River near Westfield, Mass., for the 
year ending Sept. SO, 1921.

Day.

lJ.. ...........
2..............
3..............
4..............
5..............

6..............
7. .............
8..............
9.. ............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
2£L.. ...........

26..............
27..............
28
 29..............
30...............
31....,v-..,--_.

~ i t i '  i i .

Oct.

7,450
2,300
1,250
886
676

574
520
370
420
314

366
334
330
266
334

306
274
282
334
318

250
229
258
286
225

274
258
562
907

  550
375

Nov.

425
361

1,360
1,250
760

580
450
495
475
475

415
384
348
286
379

366
914

1,280
1,000
851

823
781

5,170
5,040
2,700

1,980
1,580
1,360
1.280
i;i40

Dec.

1,280
3,000
2,210
1,620
5,170

6,000
3,320
2,250
1,860
1,700

1,660
1,400
1,210
3,830
8,200

3,430
2,800
2,200
1,620
1,360

1,180
1,140
1,250
1,470
1,110

718
736

, 914
900
886
865

Jan.

760
858

1,280
1,040
1,000

1,210
935
900
760
670

592
676
580
544

2,450

1,620
1,140
865
893
646
*670V
816
900
865
730

682
465
445
435
430
J.7C

Feb.

445
445
445
425
411

610
830
634
490
580

574
485
450
455
406

440
837

1,180
712
544

568
526
532
505
420

411
425

1,000

Mar.

1,550
1,430
2,160
2,300
1,470

1,400
2,600
2,600
4,910
8,500

3,430
2,800
5,440
4,020
2,900

3,320
2,700
2,160
1,660
1,740

2,210
2,120
1,620
1,430
3,000

3,100
3,100
2,210
1,900
1,550
1,430

Apr.

3,540
2,600
1,860
1,550
1,360

1,210
1,140
1,110
1,510
1,470

1,210
1,070
970
879

1,000

1,470
3,430
3,210
2,750
2,300

1,740
1,510
1,470'
2,600
2,120

1,550
1,320
1,210
1,110
1,620

May.

3,540
2,600
1,820
1,510
1,280

1,210
1,070
935
858
767

688
676

1,250
1,510
1,140

872
700
598
550
480

445
402
460
455
475

610
538
455
306

1,000
652

June.

465
366
302
229
306

339
314
239
290
229

215
286
258
258
218

243
218
159
168
177

197
150
168
171
156

168
168
159
222
914

.July.

858
1,320
1,360
664
330

306
294
306
222
343

450
366
352
286
246

445
375
348
322
274

366
384
397
254
258

236
187
194
194
239
239

Aug.

302
302
187
171
183

174
180
361
568
330

258
239
201
197
197

208
232
236
243
258

298
270
204
132
135

187.in
:jl»l

174
180
135,

Sept.

126
132
135
102
105

99
123
135
132
144

117
135
138
135
135

135
150
180
150
129

141
165
232
229
171

222
m

, ;'J50
135
150

NOTE. Operation of water-stage recorder unsatisfectory Dec. 17,18, and 29; discharge estimated by com- 
parisonwithfeeordsat'KnightviUe. .- ' -       > ; " <.'

Monthly,,discharge «/, Westfield. River near Westfield, Ma#s.t for th$ yew ending
.,. , :., '    ' ,. . ... Sept. SO, * 1

[Drainage area, 496 square miles.]

Month.

February.....................

April.........................
May..........................
June..........................
July..........................

The year..... ...........

Observed discharge in 
'second-feet.

Maxi 
mum.

7,450 
5,170 
8,200 
2,450 
1,180 
8,500 
3,540 
3,540 

914 
1,360 

568 
232

8,500

Mini 
mum.

225 
286 
718 
430 
406 

1,400 
879 
306 
150 
187 
132 
99

99

.Mean.

n2
1,160 
2,170 

849 
564 

2,670 
1,730 

963 
258 
400 
228 
147

993

Diversion 
from West- 
field Little 
Eiver (mil 

lions of 
gallons).

420.95 
385.12 
390.52 
411.83 
365.32 
378.12 
361.25 
382.49 
420.35 
416.20 
399.61 
399.86

4,731.62

Total discharge 
ia second-feet . '

Mean.

733 
1,180 
2,190 

870 
584 

2,690 
1,750 

982 
280 
421 
248 
168

1,013

Per 
square 
mile.

1.48 
2.38 
4.42 
1.75 
1.18 
5.42 
3.53 
1.98 
.565 
.849 
.500 
.339

2.04

 u y
Ban-off 

in inches.

1.71 
2.66 
5.10 
2.02 
1.23 
6.25 
3.94 
2.28 
.63 
.98 
.58 
.38

27.78

NOTE . Effect of storage in Borden Brook reservoir not taken into account in computing total discharge.
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BBANCH OF WESTFIELD RJVER AT GOSS HEIGHTS, MASS.

LOCATION. At highway bridge in Goes Heights, Hampshire County, If miles 
above village of Huntington ajid half a mile above confluence of Middle and 
North branches of Westfield River.

DEAINAGE ABBA. 53 square miles.
RECORDS AVAILABLE. July 14, 1910, to September 30, 1921.
GAGES. Water-stage recorder on upstream side of bridge abutment on right 

bank, referenced to gage datum by means of a hook gage inside of well; an 
inclined staff is used for auxiliary readings. Recorder inspected by Doric© 
Cady.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Channel covered with coarse gravel and boulders. 

Control somewhat shifting.
EXTREMES OP DISCHARGE. Maximum stage during year from water-stage re 

corder, 6.35 feet at 8.15 p. m. March 9 (discharge from extension of rating 
curve, 3,650 second-feet); minimum stage from water-stage recorder, 0.76 
foot August 7 (throughout the 24 hours) (discharge, 14 second-feet).

1910-1921: Maximum open water stage recorded, 7.33 feet on July 8, 
1915 (discharge from extension of rating curve, 4,500 second-feet); minimum 
stage recorded, 0.70 foot on October 26-27, 1914 (discharge, practically 
zero.

ICE. River usually frozen over during greater part of winter; ice jams occa» 
sionally form below gage, causing several feet of backwater.

REGULATION. Flow somewhat affected at times by operation of small power- 
plant about 2 miles above station. ;.

ACCURACY. -Stage-discharge relation for stages below 40 second-feet changed 
slightly during high water of March, 1921. Rating curves used before and 
after the change well defined below 1,000 second-feet. Operation of water- 

. stage recorder not entirely satisfactory. Daily discharge ascertained by 
applying rating table to mean daily gage height determined by inspection, of 
gage-height graph, except for periods as noted in footnote to daily-discharge 

' tablet Gage'heights corrected for -effect of ice dtuihg winter. Record^. 
good October 1 to December I, January 6 to March 9, and May 28 to Septem 
ber 30; records fair for other periods. .

Discharge measurementspft Middle Branch of Westfield River at Goss Heights, Mass, 
during tKd'year ending Sept. SO,

Date.

Nov. 2
3 

Dec 21 
Jan. 24

Made by 

.....do................. 
W. E. Armstrong. ..... 

Dornbach and Lamson . ,

©age 
height.

Feet. 
<  1.05

2.34 
'1.56 
' 1.40

Bis-   - 
charge.

SeeJjt. 
35.2

434 
158 
118

Date.

Mar. 26
May 28 
Aug. 4

Made by  

B. E. R. Dornbach.....
Pierce and Armstrong. . 
W. E. Armstrong. .....

Gage 
height.

Feet. 
2.91
1.00
.78

Dis 
charge.

See.jt. << ;678  '< 
".I;;. '81.*  i'l&Ts.
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Daily discharge, in second-feet, of Middle Branch of Westfield River at Cross Heights, 
Mass., for the year ending Sept. SO,

Day.

'!.. . .........
2..............
3..............
4..............
5:.............
6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16.... .....1....
17..............
18..............
1»...... .........
20... ... r .......

21w.:....;..^..
22..............
23..............
24..............
25..............

26..............
27... I. .........
28..............
29..............
8*.,»w..........
31..............

Oct.

910
224
137
111
97

92
90
88
72
70

46
23
22
23
23

23
24
23
18
18

1Q

20
20
,16
16

2019'
160
104

'  ! 69

50

Nov.

46
40
475
163
111

85
79
74
68
64

60
56
54
62
58

50
120
137
110
112

us
100

1,000
,,510,
314

250
i. -22T

190
176
\SUL

Dec.

293
490
304
233
960

600
400
250
200
180

190
145
190
400

1,100

425
366
997

204
176

1i*v

140
179
155
134

88  ' 97
110
122
UO
inn

Jan.

100
134
155
145
122

142
127
113
106
97

88
90
88
110
280

190
iQrt
100
104
100

106
« 134

106
104
72

60
66
60
62

' 62
66

Feb.

62
62
60
58
56

94
106
88
68
78

70
64
60
56
52

66
110
130
100
70

68
68
66
60
56

54
SO
106

Mar.

228
328
910
590
350

400
360
324

1,310
1,600

490
330
780
490
390

596
4*1 e

370
314
465

370
297
248
236
485

490
390
330
295
265-
260

Upr.

540
330
248
227
190

182
176
204
260
236

198
192
168
140
180

330
AAS\
310
290
280

242
230
270
370
235

205
175
170
142

- 9A&

May*

465
275
240
175
150

145
135
125
118
94

98
104
155
168
140

120
100
88
70
64

58
58
56
58
78

90
40<u
32
7ft

46

June.

36
30
26
29
28

30
31
32
32
32

28
31
38
36
36

20
i. 2T

20
22
20

24
26
25
28
26

27
' 28

, 29 d
23
70.

July.

48
137
79
36
28

22
23
25
25
22

25
28

: 28
26
30

60' 28
22
22
27

AA

54
29
25
22

20
24-
9A "$
20
21

Aug.

22
22
20
16
15

14
14
48
27
18

20
15
15
15
16

16
16
17
22
20

16
17
16
1&
16

16
U
16
16
16
16

Sept.

16  16
16
16
17

17
17
17

- 17
17

16
16
16
16
16

15
15
15
15
16

16
24
21
1$151

15
   1*

16
17
16

NOTE. Stage-discharge relation affected by ice Jan. 9 to Mar. 1. Intake pipe partially filled with gravel 
Mar. 26 to May 27, Operationofwater-sfege recorder unsatisfactory Dec. 6 to Jan. 5 and Mar. 10*22. Gage 
heights for those periods corrected by means of hydrograph comparisons with records at other stations on Westfiefld Elverl ' ' '" '  :   "' ' * " ' '"   " ' ' : '"< 

M&nthlg discharge of Middle Branch of Westfield River at Goss Heights, Ma&s.,for
: ., ,.,.,,.  , .,,;, ..,, the yew ending Sept.-SO, 1921. , .,;. 5

[Drainage area, 53 square mllesj ""   ; ! '

Month.

October.......................................

January.. ....... . . ..«.< .

March.........................................
April..........................................
May...........................................

July...........................................

Discharge in second-feet.

TtffiTf^yymjH^

MO 
1,000 
1,100 

280 
130 

1,600 
540 
465 
70 

137 
48 
24

1,600

Minimum.

.16 
40 
88 
60 
50 

228 
140 
32 
20 
20 
14 
15

14

Mean.

85.2 
170 
281 
110 
72.8 

474 
247 
118 
29.4 
33.7 
18.2 
16.5

130

Per 
square 

  mite.

1.61 
3.21 
5.30

r.   *'«. 
;.- ; -li.W'..- 

8.94 
4.66 
2.23 
.555 
.636 
.343 
.312

2.62

,: '  '\

Run-oft 
in inches.

1.86 
3.58 
6.11 
2.46! 

-,r\   1..43-
10.31
5.20 
2.57 
.62 
.73 
.40 
.35

35.56
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WESTFIELD LITTLE BIVER NEAR WESTFIELD, MASS. r 1

LOCATION. At diversion dam of Springfield waterworks, in town of Russell, 
Hampden County, 3 miles below confluence of Pebble and Borden Brooks 
and 3 mfies west of Westfield. Originally (July, 1905, to December, 1909) 
a short distance below Borden Brook, near Cobble Mountain.

DRAINAGE ARK A. 43 square miles at original site; 48.5 square miles at present 
site. * : :

RECORDS AVAILABLE. July 13, 1905, to September 30, 1921.
DBTEEMINATION OF DISCHARGE. At the original site below Borden Brook (used 

1905-1909) the discharge was determined by methods commonly employed 
at current-meter gaging stations. From August, 1906, to September, 1907, 
a 30-foot weir was maintained a short distance below the gage.*

Since March 1, 1910, high-water flow determine^ from eonlfintuous record** 
of head on concrete diversion dam (crest length, 155.4 feet), for which' 
coefficients have been deduced from experiment^ at Cornell Universityj! 
low-water flow, less than 163 second-feet, determined from continuous, 
record of head on a 12-foot sharp-crested weir without end contractions, the; 
crest being 2.5§,feet beloW that of the dam. Water Mverte|l to city of,!

! Springfield is measured by a 54«mch Venturf meter,-using continuous record*-
r chart. Daily record corrected for storage^ia a reservoir on Borden Broofeu

; , about 5 ihjtles^atoove station, biji$ owMg *0 ;$ie t^ie require^ ;|or water tqt;

does not represent exactly the natural flow; of the stream at all times.
oi- DiscJaARGiB.  Maximum discharge, for: 24 hours recorded during; 

y«|i);il,|4p sejooiid-^eet Noven&ber 23 j ! ^ii^mu^i; discharge -|Sr 24 hours;;; 
recorded^ .apparently zero on September 29\ and 30, when vtihe water released ; 
froni^he'rlsservoirekdeeded the ioi&l flow at the diversion dami ; " 

1909-1921: Maximum dfecharge for 24 hours, 1,940 second-feet, March 
'

eftsed from, the re^ervdlf wsls equal to or greater thaai'fcbe^tcrtai flow5^ /i  .,     T.-^'r-\yjii  "(  <Tr- ">!  -.. .. ;: M i ..-/r.,--,-i --fiT ,«,,v ,,s-;.~.v ~i< i; r.vn^.-tmvr. -;o> ^A;SI n'tfsti
at the diversion dam; > ">md-,-<> ;.,<\,<\i- m.'/nh?^ !; ., ; f. ...>tt,»!f. ,0.* ^'.vmi >^,.^n 

DIVEBSIONS.  Record of waffer dlveBed'a
field included in records as published* ,, ,  :*.,  .  o< w-kl--;.-" sTn uii ,.Vif4)lJ, ,":;J,ix , TT 'v.fi-r,, (^~T7\ .li).b^\ bAJ>-i S y.  >*   -1,1, tli i^'- ; 1P"-4 V'> \W = -W*'

COOPERATION.   Data coUected>w»dv>«soi»tRrt ^, j uwaer the direction of E. E.
Lochridge, chief engineer, board of water commissioners, Springfield, Mass.

s Results obtained by weir and current-meter methods w» «>mpared in U. S. GeoU Surrey Water- 
Supply Papers 201 , pp. IMs-Uft, and m,
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Daily discharge; in becdnd-feet, vf WttifieltklMtle River near lWeisfft<eld, Mass., for 
the year ending Sept. SO,

Day.

fc::::::::::
s. ...........
4.... ........
5............

e........:...
8  
9.V.U.......

10............

tt.:-s..i,,>..L

12............
13:1,... .....i
14.... . .. .
15............

16.:!.. ......
17L...........
ia., ..........i«?.. ...';....;
20.,.....,..,,

2it. '... ;].. ...'
23 *

24.,..,.-....
25............

26.. .  . ...,..
27:: ;....:.'..v:
28- - v     ' '29;. .::::;:.::go* v   ,'  '»  ; '
31............

Oct.

959 . 3021 '
129
104
63.6

52. 3
35.6
33'. 840' 1'
27.5

...27,3
23,5
25.3
23.8
24.7

24.3
22.8

26 8
: 2&7

23.5
22.5 n'4

  19 0-
18..5

' »»

;71.9 
99.0

"44/1
3SL6

 Nov.

3li.8 
40: S

167
101
82.5

61.8'
52.7
49. 4
4C6
43.6

36.2
32,6
swv's
28.5
31.1

36.4186"
197
157
129,

108
1O7

1,140
79A
401

297. 
204

,;iH4; r, 
J49

:-139
 '   '   "'  

Dec.

229 
443
342
275

1,040

750
Q7a

271
225
202

190
14Q

137
1,000

861

422 .
317
251
195
145

187
129,
184

, IftS .
124

9J.Q, 
77.0

97' *6
91.2

Jan.

89.2 
121
154
121
126

180
121
123
85,3
67.2

56.9
71.3
42.6

154
448

16$.'124-'''"
55.8
55i9
,58.6,

664 4  
69.2

 81.2
.68.1,
35.6

,37.4 ''3d. 2
ri2|,S, 

2S.5
m«f

;32.,2

Feb.

26,6
1 28.3

on n
on i
qq. j.

<w %
70 o

54.1
43.8
4fi 9

45.6
47.2
42.7
38.9
V7 H

43.0
121
143
75.0
KjQ K

57S8
47,«
47.2
44 1m
30.3 
42. 3

171 '

'i-, L t ,,

Mar.

299 
160
385
309
191

228
401
388
955
813

391
381
743
424
379

396
337
260
174
180

226
200

" 148

359

489 
368
26*;.
210
171

,198

Apr.

467 
346
262
195

: 160
132
1QQ

132
239
206

147
117
119
111
158
183''

350

322, sia,
'!-)288~

182'284
oye

288

240 
275
141 
133

 229
*

May.

254 
315
230
179
153

133
116
105

01 ft
80.3

71.-9
.68.8

224
191
136

101
76.1
56.4
49.0
42.8

39.3
34.0
32.7
34.2
33.5

56.4 
47.6
37,$- 
37.0
23.1
.«..*

June.

16.0 
17.4
18.5
20.9
13.2;

12.6
10.6
9.4
9 0

10.6

14.6
11.2
10.0
13.9
17.4

16.8
14.8
13.0
16.'1
15. a

14.6
14.01*6'

10 ft

iZo
14,0
ke
15,1 
46. S:i7»-u.

July,

135 
252
136
78.6
50.0

36.5
26.5
22.2
OA q

36.9

35,0
17.8
tit 9

13.7ia'q-

22.2
< 29.4

10.7
16:3
2I4 8,

3?^
'25 1 '
19.5i<u

' ( ,}4.8 

13.4
mt
16.1,

 18 fi<
» WfQ

Aug.

20.1
15.8
1ft 9

14.8
12.6

12.«
91 ft

78.0
qo ^
19.3

12.6
12.0
91 A

21,1
24.3

22.5
32^5'
33.9.
39.0
3^.6

2871
23.02d:* ;

!lS.6
18. S

'»»

sW
OM^i
4 J£k5

Sept.

. 16.4 
15.2
15.1
ie o

14.4

13.4
1ft ^

16.2
1 K Q-

14.0

14.3
16.5
15.9
15.0
14.7

13.8
14 0
14.6
5.9
8 q

9.0
26.7

' ' 28. 1
  19 1

7.0

14, Sr 
12.?

-.-  8.2

L D
waer s^pareii
steeds bvliUivexHTCitjite »ndi^p4 £j ( esteem, pf> wafer .sarfac^ te'res^v^rj:, 4K 
bees made for evaporation and seepage from the reservoir, the records do not accura 
natural flow at the diversion dam. For days on which no discharge record«a*tf£i#«Jj

^^^

Monthly discharge .of Westfield
.& 5!» a, ,..*.jKW ,-: I'

[Drainage area, 48,5 square miles.}

Month.

October.......................................

March.........................................
April.....................:....................
May...........................................

July...........................................

The year. ...............................

-0, ^

Maximum.

959
1 14fl
1,040

448
171
955
467
315
173
252
78.0
26.7

1,140

Minimum.

18.5
28.5
77.0
25.5
26.6

148
111
11.4
9.0

10.7
12.0

(«)

(a)

faM&i&t

Mean.

77.1
169
293
94.1
55.9

341
228
'98.7
20.5
39.2
22.5
13.2

122

o<:  :<>'».-.

Per 
square 
mile.

1.59
3.48
6.04
1.94
1.15
7.03
4.70
2.04
.423
.80S
.464
.272

2.52

Run-off 
in inches.

1.8S
3.8S
6.96
2.24
1.20
8.10
5.24
2.35
.47
.9$

.30

34. oa

4 See footnote to daily-discharge table.
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FARMIWGTOH RIVER NEAR K.EW BOSTON, MASS. !

LOCATION.   At highway bridge a quarter of a mile below Clam River and 1
mile south of New Boston, Berkshire County. 

DBAINAGE ABBA.   92.7 square miles.
RECOEDS AVAILABLE.   May 27, 1913, to September 30, 1921. 
GAGES.   Guriey 7<lay water-stage recorder on left bank, downstream side of

bridge, referenced to gage datum by a hook gage inside the well; a vertical
staff on bridge abutment is used for auxiliary readings. Recorder inspected
by. George Snow.

DISCHABGE MEASTTBEMENTS.   rMade from a cable or by wading. 
CHANNEL AND CONTBOL.   Channel rocky and- covered with boulders; control

practically permanent. 
EXTBEMES OP DISCHABGE.   Maximum stage during year from water-stage re

corder, 7.10 feet at 9 p. m. March 9 (discharge from extension of rating curve,
2,520 second-feet); minimum stage from water-stage recorder, 2.50 feet
September 3 and 4 (discharge, 16 second-feet).

1913-1921: Maximum open-water stage from water-«tage recorder, 7.64 r
feet on October 26, 1913 (discharge .from extension of rating curve, 3,200
second-feet) ; minimum stage from water-stage recorder, 2.22 feet on August
27, 1913 (discharge, 4.4 second-feet). 

ICE.   River usually frozen ovep during greater .part trf winter, with occasional,
ice jams below gage. Only slight ice effect during winter of 1920-21. 

REGULATION.   Flow affected by storage in Otis reservoir about 5 miles above
New Boston, which has a capacity of 880 million cubic feet, and by operation 

'' , of a woodworking shop just above station. 
ACCTIBACY.   jStageHlischarge relation practically permanent «xcept when affected

by^ice. 'Rating curve well defined below ' 1,700 second-feet. Operation
of waternstage recorder was satisfactory throughput year. Daily discharge 

' "^ : ascarHtfb&d ^.^appiyitig ra&pg "t '$$&. 'i& mean 4Wy gage height deftermmed 
-' ' by^mspeetion of gage-height 'graph, with/ eorr^ctioag, for,, ice during winder. ;

Records good.
. . ,

Discharge measurements of Farmington .Hfitier n#&r New Boston, Mass,, during the 
year ending Sept, SO, 1981.

Date.

,? i>ffji'ii 
Oct. 1

1

M.&fo'by<v;-i .(., ,^ :-,

M.K^^4(*pol f:^^..
.... .dd'.- i :J. .............

heigft!

Feet. 
#9!91'
« 5. 80

Dis- 
-cMrge.

,,Sec./t. !ir liW
1,060

Date.

F^. 12
Sept. 20

Made by  

,-  ,.   >,

W. E. Armstrong......

height.

Feet. 
3.44
3.45

Dis- 
charge.

Sec.-ft. 
114
122

,o Temporary footbridge a-ftw hundred feet below! gage affected stage-discharge relation..
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Daily discharge, in second-feet, of Farmington River near New Boston, Mass., for 
the year ending Sept. SO, 1921.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
^.. ............

10. .............

11..............
ii.. ............
13..............
14..............
15..............

16..............
17..............
18..............
19;............,
20..............

21..............
22 .....
23L;... .......:.
24..............25.............:
26^.............
27;. :v.i. '.-......
28..............
29
3Q.-.,..^;....^
31..............

Oct.

1.050
480
320
205
149

120
102
on
on

112

105
106
105
105
102

87
67
64
CO

, 53

53
59

145
,047

143

143
133
299
176
123
100

Nov.

85
85

312
202
156

125
107
102

01
96

84
77
76,
75
75

75
263
279
244
244

244
210

1.020
765,
490

352
232
257
OOft

210
:..' ' 1

Dec.

302
fio^
49 <;
348

1,080

i (Kn
670
4QO

407
356

337
320
Q7O
930

1,020

685
525
430
379
316

57Q
250
260
250
i&t

169
133
205
O1 A

385
180

Jan.

183
208
9<M

197
1M

913
173
176
151
133

141

120
91ft
AA^3

n&a

216
147*' T?»;
133

137
164

'£lfi
107,

' 167

158
1 151

14Q
143

t , tQ7

, 127

Feb.

ICM}

114
110

14Q
f OQ

llfl

lift

112

120
110
114

m
'

1O9
las

"  ||g
123

122
"-!»'

 J99
tTO

123
107
."Is

.-Ul..t'J

!,".  ;  '

Mar.

190
197
3fi7
337
244

276
403
41Q

1,100
1,260

615
464

1,020
605
SAK

555
439045

269,
am.

2SO>
20S
460

5ao
- ' ' A'TSt "

^St7
312

^m

Apr.

794
510
379
275
244

208
188
190
302
266

218
190
173
i^fl'289

276
352
SQ5,
640

; ,505,

  » '407'
907
41S-

,650
dQft

375
316

i...2?6.'  241
itjSt!*?

i .-. ,.-

May.

482
423
379
306
272

241
91A
173
122
112

106104'
213'
205
169

, 110
,100

- ''  81

,,84

76
75
78

, , fL/L

00

102

,25J W
 >¥ -«,'

65  '"Js

June.

54
46
52
63
60

52
48
48

. 47
46

"43
52
49
71
70

73  ,-}&
110

'- 100
 t .-94
-.-. .-  91'

93" ' w
, 91    tu' '

! ". 98
:  >':*«, 

  '% J'^'1-

» 354
 " " ?

July.

107
185
125
88
58

45
. 44

38
67
75

, 64
36 47'

47
56

65
6J-  fl

'-8ft

,.-!:8»;
71

-40
,,,.-.34

31"' I 

F, i : ' >qf
  M! " '74'
 ui-i,»

,.84; t-:.H

Aug.

85
78
76
73
65

70
67

1O7
80
52

90
112
116
116
114

on
' Oft

120
135

- 106

i H02
93

' i -Afil

. i -54
f 53

,, 53
»' 'flS»

' a?
35
24

Sept.

17
18
16
16
64

77
70
73
85
71

73
7T
78
93
84

56
59
56
56
58

- 75
143,
15?

.. 74:.,3
62

''- 60
L 94

123
, i ,12ft
u

 «/ -,  . : -;  >! ;;;.«'! .; : ;-. : '! f -..;;,; /'^^   :'l !j.-.:' -ft^ f)'i -TO-i-'H -t.'Ji ft l^-Ti-T.;- 7^ It,
NOTE.  Stage-discharge relation slightly affected l?y ice Jan. 19-21, 27-29, and Feb. l-4j discharge for these 

periods basedonlagc HeigKt eotrecte¥toJ :effec« c* ice. A temiioMy fedibttdge belo^r WeWeeted stage- 
discharge, relation for discharge above 415 secpnd-feet from Sept* 3ft to. Dee. 2Q, o^reqtio^s.ftf whi^li were 
based On diseharge measurements of Oct. l/lraO. " ~ - "' ' '   '

..M.Oi: --iii,,T-H

Monthly discharge of Farmington River near New Boston, Mass.. for the year ending 
.-.-   < t. ldSl «\ ,-...,. «, tv.ix- ^,i,^v"\Sept. Sfff 

[Drainage area, 92.7 square miles.]

Month.

''i; , - >  -;./'. < -..:

March......... ................................
April..........................................
Trfav

July...........................................

.1 : .,,-;,
Diwjhargein<second-feet.  

M(yyiTnt?]1|'-

1,080 
1020 
1 080 

443 
192 

1,260 
952 
482 
254 
185 
197 
151

1,260

Mfojiyiqixi.

.-I ? .-.-'«. 
75 

169 
120 
107 
190 
156 
65 
43 
31 
23 
16

16

Mean. ,

M iJM ->;
230 
431 
179 
127 
439 
380 
158 
81.3 
66.8 
80.2 
71.8

202

Per 
,#JU»«H 

mile.;.

:,^ilc!T'> 
2.48 
4.65 
1.93 
1.37 
4.74 
4.10 
1.70 
.877 
.721 
.865 
.775

2.18

,^'.',:< I.

Bun-off 
in inches.

,,. >.,"< **. 84 
2.77 
5.36 
2.22 
1.43 
5.46 
4.57 
1.96 
.98 
.83 

1.00 
.86

29.48



CONNECTICUT MVER BASIN. 

HOCKANTJM RIVER NEAR EAST HARTFORD, CONN.

LOCATION. At bridge on private road just below Case & Marshall paper mill, 
three-tenths of a mile west of East Hartford-Manchester town line, Hartford 
County. South Branch joins Hockanum River 1-Hz miles above station.

DRAINAGE AKEA. 75.5 square miles.
RECORDS AVAILABLE. September 13, 1919, to September 30, 1921.
GAGE. Friez water-stage recorder on left bank referenced to gage datum by 

hook gage inside the well; an outside staff gage is used for auxiliary readings. 
Recorder inspected by G. L. Lovell. * .

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Stream bed covered with gravel and deposits of 

manufacturing waste and sediment; control is at well-defined riffle 200 
feet below gage.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage 
recorder, 4.34 feet at 7 p. m. December 5 and at 4 a. m. December 15 (dis 
charge, 623 second-feet); practically no discharge at times when water 
was held back by dams.

1919-1921: Maximum stage recorded, 8.1 feet at 5 p. m. March 13, 1920 
(discharge from extension of rating curve, 1,450 seeond-feet); practically no 
discharge at times when water was held back by dams.

ICE. Some ice forms along river banks but not; fa sufficient quantities to affect; 
stage-discharge relation. ! ;

REGULATION. Distribution of flow affected by operation of mills above gage 
and by storage in Shenipsit Lake. j L .

ACCURACY. Stage-discharge relationMs apparently permanent. ,l! Rating curve 
fairly well defined between lObiand 500 second-feet;*extended above 50Q 
second-feet as a tangent. Operation of water-stage recorder was satisfac 
tory throughout year except for period indicated in footnote to dafly-dischafge' 
table. Daily discnarge^asceirtemed by use 
good.

-  . ..'   ' * ' '-,.'!' '.--,- \ ! ' ''-,' '

Discharge measurements of Hockanum'Rider near East Hartford, Conn., during the 
the year ending Sept. SO,

[Made by E. E. R. Dornbach.]

Date.

Dec. 30......... .....................................................................
Feb. 10..............................................................................
May 14.......;.... ......., trt ......-.;.. ..............................................

Gage 
, height.

Feet. 
2.53
1.65
3.34

Dis 
charge.

Scoft. 
241
101
403

-  .!-,./-
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Daily discharge, in second-feet, of Hockanum River near East Hartford, Conn., for
the year ending Sept. SO, 1921.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9........ .. .

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22. ..........._
23..............
24..............
25.........;....

26..............
27..............
28.........^....
29..............
30............'..
31..............

Oct.

305
150
62

110
125

120
110
90
60
93

92
114
110
100
74

57
17

>97
83
IY4

87
< 77

51
25
97

102
100
110

: 80
34

Nov.

124
102
124
124
110

77
42

138
118
112

74
76
61
26
97

100
198
210
126
102

87
146
355
380
225

250
144
158
198

1 160
1 i

Dee.

188
205
150
136
OQK

430
265
225
170
179

158
174
235
265
510

305
255
205
m

'

245
ion
1 OA

158
215
190

160
200aoo
216
186

752

Jan.

124
235
290
255
198

144
156
150
170
91 n

146146*

116
130
386

97O

250
1 &A

136
ins

106

114

126

114
76
Qfi

Q9
'98

215

Feb.

136
138
108
114
116

150
198
152
144
102

144
199

85
170
126
iqo

186
1Qft

136
01

1CA

132
146
138
152

106
81

239
'. -,'!.

Mar.

335
340
445
355
220

194
290

250
*n c

275
200
315
340
90S

97n
215
240
215

240
150
150
m
1A4

Ifvl136'
1SU.

160205-
150

Apr.

186
140
146
210
144

95
122
134
154
17«

194

154
136
172

255
255
325
90S
tyjt\

188
182
148
225
290

245
205
154

. 180
245

May.

275
330
275
215
OflK

210
166
ion

216
17ft

130
106

305
265
QftE

91 f*
Iftfi

146
1£A

114
84

225
iftft
166

144
1^4.
t£N>

70'104

5832

June.

156
116
91
92
?<;

114
138
14fl

100
QP;

95
jlQ

110
116

Qd.

108
94
87

26
76

114
106
104

83
37

5
91

120
118' !sr

.Jaiy.

188
218
174
122
188

152
138
102

79
29

91
104
114
106
106

93
33

120
1411

138

116
120
116
52

168

14ft

130
09
83

' 82
21

Aug.

108
140
150
114

81

78
22

134
136
110

112
91
83
23
51

86
85
Q1
80-
7O

18
.86,.
104
99
85

.78
86
23
62'' 37

> 45

Sept.

75
  66

71
20
f Q

32
53
40
40
35

27
93

108
91
45

61
43
25
88

106

168
71
43
46
13

87
114
10g
106
100

NOTE. Water-stage recorder not in operation Mar.: 3-10; discharge estimated by.comparison with 
irefeords of-'flow ifc other b&tns-.' ' " r

Monthly discharge of Hockanum River near East Hartford, Conn., for the year 
, ' ending Sept. 8^ * 1

[Drainage area, 75.5 square mites.}

"" : Month.

October .... i ..................................

April................................ ....... .
May...........................................

July.

Discharge in second-feet.

Maximum.

365 
380 
510 
380 
235 
445 
325 
330 
156 
218 
150 
114

510

Miniirnmn .

17 
26 

136 
76 
81 

136 
95 
70 
5 

21 
18 
13

5

Mean.

92.0
141 
222 
166 
139 
237 
193 
187 
93.1 

115 
82.7 
64.5

145

Per 
square 
mile.

1.22 
1.87 
2.94 
2.20 
1.84 
3.14 
2.56 
2.48 
1.23 
1.52 
1.10 
.854

1.92

Run-off 
in inches.

.- ''lift- 
.-2,09

3.39 
2.54 
1.92 
3.62 
2.86 
2.86 
1.37 
1.75 
1.27 
.95

26.03
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HOtJSATONIC RIVER BASIN.

HOUSATOWIC RIVER NEAR GREAT BARRINGTON, MASS.

LOCATION". At highway bridge a quarter of a mile northeast of Van Deusenville 
station of New York, New Haven & Hartford Railroad (Berkshire division) 
and 2 miles north of Great Barrington, Berkshire County.

DRAINAGE ABEA. 280 square miles.
RECORDS AVAILABLE. May 17, 1913, to September 30, 1921. 

" GAGE. Inclined staff attached to concrete anchorage on downstream side of 
left abutment of highway bridge; vertical high-water section attached to 
bridge abutment; read by Mrs. Herbert Armstrong.

DISCHARGE MEASUREMENTS. Made from upstream side of highway bridge or by 
wading.

CHANNEL AND CONTROL. Bed composed of sand and gravel; control for high 
stages is not well defined; at low stages control is at riffle a few hundred feet 
below gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.5 feet at 7 
a. m. March 10 (discharge from extension of rating curve, 4,800 second-feet); 
minimum stage recorded, 0.67 foot at 9 a. m, October 17 (discharge, 12 
second-feet.)

1913-1921: Maximum stage recorded, 8.0 feet on March 31, 1916 
(discharge from ejrtension of rating curve, 5,300 second-feet); zero flow 
recorded at various times caused by storage of water at dams above. 

I IcE.^-Stage-discharge relation seldom, if ever, affected by icef although river 
freezes over a few hundred feet downstream from gsdge. ,.,"   -

REGULATION. Storage above dam-of a pap^'.mill^aboti^a mile above station 
causes low flow on Sundays and holidays* . . ..

ACCURACY. Stage-discharge relation has changed slightly at infrequent intervals; 
not affected by ice during ye,ar. Rating curve fairly well defined, bel^xw 
2,000 second-feet- Gage r«a4,,.to, quaj;^]--^enths twice daily. Daily dis 
charge ascertained by applying rating table to mean daily gage height. 
Records good.     * <-.>:.       -

Discharge measurements of Housafdhic River near Great Barrington, Mass., during 
the year ending Sept. SO, 1921.

[M%debyW. E., Armstrong.]

Date.

Sept. 28.......:........!..'...............,.....,................... ...................
W.... .........................................................................

A
Feet, 

1.68
.96

' Dis 
charge.

S<e&i  -  -187'
3& 0
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Daily discharge, in second-feet, of Housatonic River near Great Barrington, Mass. 1 
for the year ending Sept. SO, 1921.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10........ ......

11..............
12..............
13..............
14..............
15..............

16..............
17..............
!&... . ,...... t .
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29. .,...
30..............
31..............

Oct.

2,420
1,760
1,200

920
640

465
440
242
210
125

440
260
242
242
180

165
34
78

210
195

320
J242
225

15
210

260
225
210
260
365
210

Nov.

225
225
300
820
670

580
320
490
225
490

640
320
260
19

465

280
415
*W1

440
440

520
520
920

1,600
1,440

1 200'920

850
850
730

Dec.

670
1,260
1,460
1,260
1,460

3,140
3,140
2,330
1,600
1,200

1,130
990
850

' 990
2,420

2,780
2,000
1,520
1,060
1,066'

790
, 610

820
580

415
550
610
610
550
520

Jan.

415
490
610
670
700

760
790
490
580
580

490
490
340
140
990

.990
920
670
440
415
Afitl

465
390
490
340

242
225
180
210
110
320

Feb.

300
320
242
180
180

440
550
320
210
280

280
225
70

440
242

235
465
eio
465!! 320

340
320
415
415
485

390
225
340

Mar.

640
610

1,200
1,280

990

700
920

1,060
1,600
4,600

4,200
2,870
2,160
2,000
1,920

1,680
1,600
1,200
1,060

920

990
920
850; 790

,920

.990

1*360
1,200
1,080

850

Apr.

2,080
2,240
1,760
1,440
1,280

990
990
850
920
920

920
760
760
64»,
580

750
1,600
1,920
2,OQO
1,520

1,200
1,130

850
920

1V280

1,130
850
700
670
700

May.

1,200
1,280

990
920
820

640
550
415
465
550

490
320
440
490
440

340
440
390
365
300

195
34

415
300
300

340
260
260
110
225
225

June.

195
165
130
165
152

120
225
210
117
35

225
120
125
165
210

135
55
22
28

107

180
ISO-
125
66
45

82
195
180
189
86

July.

180
41

260
260

225
180
28

110
107
130'
210
45
30

127

140
140,
140
140
135

180
225
95

140
210

84
195
180
66

165
105

Aug.

320
210
125
127
135

60
165
280
195
180

44
110

84
,82
300

,65
140
165

. 41
127

120
WO

. 50
165

, 28,

47
360
110
365
125

  125

Sept.

165
47
21
50
55

*

340
28
55
35
70

110
225
152
152
26

60
152
63

340
120

180
180

21
120
165
1651
140
152
50
86

Monthly discharge of Housatonic River near Great Barrington, Mass., for the year
ending Sept, SO, 1921.

[Drainage area, 280 square miles]

Month,

{^Af-AHaf*

DfiCGHifoftr

April...........................................
May

July...........................................

Discharge in second-fee t.

Maximum.

2,420 
1,600 
3,140 

990 
610 

4,600 
2,240 
1,280 

225 
320 
365 
340

4,600

Minimum.

15 
19 

415 
110 
70 

610 
580 
34 
22 
28 
28 
21

16

Mean.

420 
582 

1,270 
497 
331 

1,430 
1,140 

468 
134 
148 
149 
118

560

Per 
square 
mile.

1.50 
2.08 
4.54 
1.78 
1.18 
5.11 
4.07 
1.67 
.479 
.529 
.532 
.421

2.00

Ban-off 
in Indies.

1.73 
2.32 
5.23 
2.05 
L23 
5.89 
4.54 
1.92 
.53 
.61 
.61 
.47

27.13

HOUSATONIC RIVER AT FALLS VILLAGE, CONN.

LOCATION. Half a mile below power plant of Connecticut Power Co. at Falls Vil 
lage, Litchfield County, 23 miles north of Gaylordsville. 

DRAINAGE AREA. 644 square miles. 
RECORDS AVAILABLE. July 11, 1912, to September 30, 1921.



HQUSATONIC EIVBB BASIN.

GAGES. Stevens continuous water-stage recorder on left bank, referenced to 
gage datum by hook gage inside well; a vertical staff on river bank 25 feet 

'upstream and chain gage 300 feet upstream are used for-auxiliary readings. 
Recorder inspected by an employee of the Connecticut Power Co.

DISCHAKGE MEASUREMENTS. Made from cable 150 feet above gage or by wading.
CHANNEL AND CONTROL. Channel deep and fairly uniform in cross-section; one 

channel at all stages. Control not clearly defined except at low stages; 
probably permanent.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage re 
corder, 9.8 feet at 5 p. m. March 11 (discharge, 5,490 second-feet); minimum 
stage from" water-stage recorder, 0.72 foot at midnight September 30 (dis 
charge, 42 second-feet; water held back by dam).

1912-1921: Maximum stage recorded, 13.3 feet on March 29, 1914 (dis 
charge, 8,830 second-feet); zero flow at times owing to storage of water above 
power plant. ;

ICE. Stage-discharge relation affected by ice during some winters.
REGULATION. Low-water flow is completely regulated by power plant at Falls
' Village.
ACCURACY, -Stage-discharge relation practically permanent. Rating curve well 

defined between 200 and 7,000 second-feet. Operation of water-stage re 
corder satisfactory except for short periods as shown in footnote to daily- 
discharge table. Daily discharge ascertained by use of discharge integrator. 
Records good. i . :

The following discharge measurement wasinade by E.'E. R. EJornbacfai 
Feb. 14, 1921: Gage height, 2.38 feet; discharge, 583 seeond-feet. *

Daily discharge, in second-feet, of Housatonic River at Falls Vittage,.Conn., fortKe 
year ending Sept. SO, 1921.

Day. Oct. Dec. Feb. Mar. Apr. May, Jane. July. Sept.

9. 
1ft.

 ilj.
12..
13..

26.
27.
28.
29.
30.
31.

4,550
4,600
3,650
2,460
1,720

1,440
1 16fc

980
930
580

860
800
640
670
700

385

920
920
630

780
630

VlOtt
1.420
l'280

1.000
; 7SO

780
800
64ft

600 
750 
560 

^SJfl 
430

450
820

J,34D.
1,360
1,200

2^76

2,500
2.150
1,700
1,600
1,540

1,460 
2,600 
2,800 
2.400 
2^750

4,300
3,750
3,050

2,500
2,200
1,920
2,250
4,200

4,700 
8*700

2^050 

1,808

tSB
1,560

1,020
1,280
1,100
1,260
1,140
1,160

1,040
830

1,580
1,480
1,380

1^260
980

1,120

1,000
2,300

2.35Q 
1940 
1,440 
1480

1,020
875
585
540
440
640

1,680
1,540,
1,400

.690
810'

m
600
560

1,380
1 420
2,360
2,950
2,600

1,880 
1940! 
2,400, 
3,300
4,,S50

5,300
5,200

4,200- 
3,600

3,300 
3 «# 
2,700 
2,300 
2; 05<J

1,960
1,300.
1,1880

1,840

2,350
2,750
2,750
2,500
2,300
1,980

3,100
3,850
3,650
3,200
2,600

2,150
1940
1,800
1,700
1,900

1,820
1640
1,560
1,380
1,340

1,460
2,500
3,,550
3650
3,400

2,850 
2,350 
2 tOO 
2, TWO 
2,500

2,250
1,940
1,760
1,640
1,740

2,160
2,060
2,040
1,780
1,640

1,380
1,220

930
1,280

830

800
850

990
750
780

700
770
640
440
520
790

500
400
470
465
340

460
490
395
390
355

261
125
435
345
370

365 
865 
245, 
94 

1275-
" 285

.870
250'  -i-iv;
102
310
340
365

1,310

685
910
540
570
840

480 
£35 
340 
325 
168

435 
400 
8TO 
310 
250

410

290
275
310
255
240

305
330
805
310
255

196
88

935
880
385

325 
315 
WO

525

360

315i-''.'--a
250
182
90

188
240
250

240
265
260
105
98

255
240
186

114
245
260

250
215
114
240

395
405
320
146

250
390
310
255
245

NOTE. Stage-discharge relation affected by ice Jan. 25-28; discharge based on gage heights corrected for 
effect of ice. Operation of water-stage recorder unsatisfactory Dec. 2-7 and 14-20; discharge estimated by 
comparison with records of flow of Housatonic River near Great Barrington.
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Monthly di
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of Housatonic River at Falls Village, Conn., for the year ending 
Sept. 80, 1921.

[Drainage area, 644 square miles].

Month.

April.. ........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

4,600 
2,700 
5,200 
2,350 
1.540 
5,300 
3,850 
2,160 
1,310 

910 
935 
405

5,300

Minimum.

290 
430 

1,020 
440 
485 

1,380 
1,340 

410 
94 
88 
88 
98

SB

Mean.

1,130 
1.180 
2,500 
1.170 

756 
2,760 
2,330 

978 
371 
365 
332 
240

1,180

Per 
square 
mile.

' 1.75 
1.83 
3.88 
1.82 
1.17 
4.29 
3.62 
1.52 
.576 
.567 
.516 
.373

1.83

Run-off 
in inches.

2.02 
2.04 
4.47 
2.10 
1.22 
4.95 
4.04 
1.75 
.64 
.65 
.59 
.42

24.89

WATTGATTTCB: RIVER HEAR WAUGA-nrqK, .cosrir,
LOCATION. One-fifth mile above Beacon Hill Brook and 1.3 mile below<xiity of 

Naugatuk, New Hav$n County. _ 4 .... .,, « , .. ^ .; _ ,. , ,.r;
DRAINAGE AREA. 247 square miles.. ; , ; >_-,>  ,r , ;
RECORDS AVAILABLE. June 15, 1918, to September 30, 1921.
GAGE, HGurley water^-stage recorder on toft bank installed August. 12,.-19-19^ ref 

erenced to gage datum by hook gag£ inside well; an outside staff gage is used 
for auxiliary readings.

DISCHAKGE MBAstrBEMEN^s.^ Made from cable or by "wading. ' ' ;
CHANNEL AND CONTROL. Channel deep and fairly uniform in section at gage;

ell-d^fined^riffle.a fe^ hundred feet do^rjos^rleam;;,;; : 
OP nisoHABSE;' Maximum, stage during yea* ;from-water-stage re 

corder, 7,03 feet ai 5 a. m. OGtobep 1 (discharge' fromi exteilaioh of rating 
curve, 4^50 ,second-rfeet),j minimuui, stage from wat§r-sta,ge recorder, 0.^0 
foot at< 11.30-p. m. August 31 ^di^haj^e-ifooiia extentton of rating curve, 34

 ,';,; second-leet; water hold back by!dams). ,-.,". '!';!'< :
1918-1921: Maximum stage recorded, 8.0 r feet at'i.SOp. m. March 18, 

1^20 (disehafge from extension! of rating'-curvej 5,700 second-feet); mini 
mum stage recorded, that of August 31, 1&21. : -

ICE. Some shore ice forms hear gage, but |tage~discharge .if apparently ntit 
affected.

REGULATION. Distribution iof flow somewhat affected by operation of mills at
Naugatuck and towns above, &lscr by; several smaU resjervoiw; 

iAoctrBACY. Stage-discharge relation apparantly permanent. Rating eurVe 
well defijaed between 90 and 2,500 secondrfeet. Operation of water-stage 
recorder unsatisfactory for certain periods as slioiwn by fbotnote to daily/>- 
dtscharge table. Daily discharge ascertained by applying rating table to 
mean daily gage height, as taken from recorder sheets. Records faif.
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Discharge measurements of Naugatuck River near Naugatuck, Conn,, during the 
year ending Sept. SO, 1981.

[Made by E. E. R. Dornbacb.]

Date. 
»

Feb. 11..............................................................................
Mar. 7...............................................................................

Gage 
height.

Feet. 
1.94
3.46

Dis 
charge.

Sec.-ft. 
343

1,330

Daily discharge, in second-feet, of Naugatuck River near Naugatuck, Conn., for the 
year ending Sept. SO, 1921.

Day.

1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19:.............
20..............

21..............
22..............
23..............

25

26..............
27..............
38..............
29..............
30..............
31..............

Oct.

3,430
1,410

799
- 594

485

420
375
347
320
303

286
262
254
247
234

224224'
254
244
234

221
218
198
173
173

171
171
227
311
240
206

Nov.

192
190
 cut
495
333

270
209
218
204
206

192
187
181
175
170

320
1,380
1,200

800
520-

410
640

1,720
1,400

880

760
590
520
450
440

Dec.

1,160
1.360
1,000

750
2,690

2,100
1,276

974738'
726

77i
710
666

1,660
1,800

1 360
l'l40

QSfi

764
666

606
636
732
750
606

460
450
510
550
520
510

Jan.

490
540
CQA

540
500

480
430
460
480

&sv\
390
303

1,210
2,730

1,070
744
455,
365
347

342
370
470
455
258

282
270
237
221
237
194

Feb.

262
247
247
244
251

744
606
425
QQQ

333

351
338
282
338
307

324
618
785
440
347

240
290
290
280
9<1/1

250
600

1,700

Mar.

1,800
1,600
1 800
1*640
l'520

1,440
1,400
1,400
1,610
2,450

988
2,100
1,760
1,140

1,240
1,120
1,020

869
702

684
642.
*W8

  537
1 340

1,050
aon
855
702
666

Apr.

i no
1,190

883
744
624

564
515
505
827

1,010

708
576
510
480
714

1,180
883

1,190
1,230
1,010

799
702
946

2,820
i dnn

974
820
744
738

i inn

May.

1,200
897
7>ai
672
702

696
636
564
515
480

435
380

1.260
1,180

738

600
490
440
420
390

356
333
324
351
351

435
342
90S

270
ocn

275

June.

200
175
163
158
148

141

128
120
116

' 124'
116
114
108
100

98
104
108
85
92

86
', 85

83
81
77

77
110
Qi

96
848

July.

430
1,030

714
307
190

152
136
130
120
116

128
120
114
108
198

173
126

,108
108
329

187
152
124
96

100

Sfi

83
79

150
138
118

Aug.

154
136
158
141
122

98
90

130
128
114

96
88
83
77

100

85
73

102
110
102
85'

79
71
70
63

70
63
49
59
62
65

Sept.

63
65
81
50
49

57
73
70
66
66

53
130
148
116
96

$6
71
81
73
63

68
173
152
126
85

85
71
70
57

145

NOTE. Water-stage recorder not operating satisfactorily Nov. 14-30, Dec, 1-2,12,26,29-31; Jan. 1-9, Feb. 
21-28, Mar. 1-7, 13-17, May 29-31, and June 1-2; discharge'estimated by hytlrograph comparisons with 
records in other basins.

55969 24r WSP 521-  10
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Monthly discharge ofNaugatuck River near Naugatuck, Conn., for the year ending
Sept. SO, 1921.

[Drainage area, 247 square miles.]

Month. *

March.........................................
April..........................................
May... ......

July...........................................
August........ . .......

Discharge in second-feet.

Maximum.

3,430 
1,720 
2690 
2,730 
1 700 
2,460 
2,820 
1 260 

848 
1,030 

158 
173

3,430

TLfinimiTm.

171 
181 
450 
221 
240 
537 
480 
250 

77 
79 
49 
49

,49

Mean.

428 
527 
956 
527 
418 

1,240 
931 
550 
139 
198 
94.3 
86.3

509

Per 
square 
mile.

1.73 
2.13 
3.87 
2.13 
1.69 
5.02 
3.77 
2.23 
.563 
.802 
.382 
.349

2.06

Run-off 
in inches.

1.99 
2.38 
4.46 
2.46 
1.76 
5.79 
4.21 
2.67 
.63 
.92 
.44 
.39

28.00

MIANUS RIVER BASIN. 

MIAUTTJS RIVER AT NORTH MIAHTJS, CONK.

LOCATION. At Palmer dam, 1 mile north of Mianus, Greenwich Township, and 
2 miles west of Stamford, Fairfield County.

DRAINAGE AREA. 29.9 square miles.
RECORDS AVAILABLE. February 4, 1920, to September 30, 1921.
GAGE. Friez water-stage recorder on right bank about halfway between dam 

and highway bridge; referenced to gage datum by hook gage inside well. 
Recorder inspected by E. N. Sampson.

DISCHARGE MEASUREMENTS. Made at cable section about one-fourth mile above 
gage, and also at highway bridge.

CHANNEL AND CONTROL. The old rm}\ pond extends back to the highway bridge; 
water opposite gage is smooth, with low velocity at ordinary stages. Con 
trol is formed by crest of 6-foot sharp-crested weir without end contractions 
built in old canal at right end of dam; water begins to go over crest of dam 
at gage height 1.85 feet; dam has a spillway length of 79.2 feet, with smooth 
rounded crest.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage re 
corder,. 3,40 feet at 1 a. in. October 1 (discharge from extension of rating 
curve, 675 second-feet); minimum stage from water-stage recorder, 0.25 
feet from 1 to 8 a. m. August 30 (discharge, 1.4 se&md^foot).

1920-1921: Maximum stage recorded, 3.67 feet at 5 p. m. September 
30, 1920 (discharge from extension of rating curve, 810 second-feet); mini 
mum stage recorded, that of August 30,1921.

ICE. Weir remains clear of ice, stage-discharge relation not affected.
REGULATION. Operation of a mill 1 mile above gage causes large fluctuations 

in discharge at ordinary stages.
ACCURACY. Stage-discharge relation probably permanent. Rating curve well 

defined below 260 second-feet. Operation of water-stage recorder satis 
factory. Daily discharge ascertained by averaging discharge for 12 two- 
hour periods. Records excellent.

No discharge measurements were made during the year.
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Daily discharge, in second^eetf&fiM^i^'AS'Ri^'1&f~Wsofih Mianus, Conn., for the 
year ending Sept. SO, 1921.

Day.

1..............
2..............
3..............
4........^.....
5..............

e'... ....... ."...
7..............
8..............
9..............

10..............

11..............
12..,. ..........
13..............
14..............is..:...........
16..............
17..............
18..............
19..............
20..^.. ........

21..............
22..............
23..............
24..............
25... ........

26....,,.....^.
27..............
28..............
29..............
so........:.....
31..............

Oct.

482
289
 tfin
128

QQ

01 '

. 71
63
52
47

42
40
40
$K

38

33
54
Ad

41

33
31
QQ

OQ

no

OQ
07

33
45
5C
Q1

NOT.

28
26
04
67  44

35
31
32
31
9Q

07
97
oo

23
no

nn

110
oo
tut

47
44

ion

120
99

QO

AT

65

55

Dec.

87
144
108
88

230

202
159
124
108
107

Qa
on
oo

265
315

229
170
1 QIC

101

an
8Q

150
too
103

77
QJ.

124
104

QO

B787

Jan.

81
91

101
88
ai

7S
68
76
7O

63

60
,59
49

ISO

JJ27

208
135

71
62

70
80
fifi
on

45

AH
QQ

37
07

40
69

Feb.

51
45
45
43
44

fifi
70

53
48
46

71
74
55
52
47

45
51
e/l

4104,

34
43
44
43
OQ

QO

46

Mar,

197178'
198
183
140

122
132
122
126
182

145
115
144

112

106
OS
QA

74
70

fiQ

62
54
54

141

Oft
Sfi
or
"TO

77

Apn<

. 136
118

Qfi
, 83

7O

66  64
67
95
87

70
56
52
49
QA

105
QA

161
157
1<yi

O7
QA

102
312
231

165
-IOA

116
109
114

May.

112
99
91
80

166

107
QH
go

56

54
51

165
147
106

QQ

70
Kf\

52
Ift

42
39
36
35
48

417
41
34
Q1

oo
,<>0

June.

22
18
21
14
18

22
14
15
17
19

6.4
12
21
15
11

7.5
6.1
6.5
9.2

13

5.1
6.8
6.8

40
31

5U.
31

29
12
86

July.

70
36
25
20

.20

8.5
13
7.8
6.7
8.6

17
12
10
13
is

33 to

16
7.0

109

82
32 .
20
15
16

9.5
1 7.0

12
7.9
4.7
fl A.

Aogi

26>
7.5

36
29
23

5.7
12
39
ift
23

7.«
6.9
6.0
9.7

29

21
22
11
24
m

12 to

6.6
4.2
6.8

7 7

5.0
4.8
4,2' *< 3.1

, $.8,

Sept.'

5.4
5.3
4.1
7.1
9.4

7.7
8.2
7.6
8.1

, 8.9

5.2
6.2
5.5
6.9
6.0

, 5.8
5.7
5.2
5.4
4.4

1.9
6,2
9.1
7.6
5.4

5.6
5.5
5.6
5.7
4.0

Monthly discharge of Mianus River at North Mianus, Conn., for the year ending
Sept. SO, 1921.

29.9 square miles.]

Month.

January. ....... .... .. ..

March ......... ....
April..........................................
May...-.........................;..............

July...........................................
August........................................

The year ....:...........................

Discharge in second-feet.
-' . ! -..  <!<.'  -'-> :   

MaJtimum.

482 ' 129' 

315 
327 
193 
198 
312 
166 
86 

109 
39 
9.4

482

Minimum.

.. 26 
22 
77 
37 
34 
54 
49 
29 
5.1 
4.7 
3.7 
1.9

1.9

Mean.

72.2 
56.4. 

132 
84.4 
54.7 

116 
111 
73.8' 
18.6 
22.1 
14.9 
6.99

63.7

Per
square 
mile.

2.41 
,. ,1.89 

4.41 
2.82 
1.83 
3.88 
3.71 

. '2.43' 
.622 
.739 
.498 
.200

2.13

Run-off 
in inches.

2.78 
2,11 
5.08 
3.25 
1.91 
4.47 
4.14 
2.85

 :,. <i69>

.85 

.57 

.22

28.92
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HUDSON RIVER BASIN.

HUDSON RIVER AT GOOLEY, HEAR INDIAN LAKE, K. Y.

LOCATION*. 1 mile above Gooley, Essex County, 1 mile below mouth of Cedar 
River, 1% miles above mouth of Indian River, and 6 miles northeast of 
Indian Lake village, Hamilton County.

DRAINAGE AREA. 418 square miles (measured.on topographic maps).
RECORDS AVAILABLE. August 30, 1916, to September 30, 1921,
GAGE. Gurley printing water-stage recorder on right bank; inpected by John
-  A. Bolton and Earle Husson.
DISCHARGE MEASUREMENTS. Made from cable 100 yards below gage or by wading.
CHANNEL AND CONTROL. Solid ledge overlain with coarse gravel; probably 

permanent.
EXTREMES OP DISCHARGE. Maximum stage during year, from water-stage 

recorder, 8.30 feet at 12.30 a. m., March 22 (discharge, 9,600 second-^eet) J 
minimum stage, from water-stage recorder, 1.41 feet from 4 a. m. to 10 p. m., 
September 10 (disqharge, 63 second-feet).

1916-1921: Maximum stage, from water-stage recorder, 9.87 feet at
x 11 a, m. June 12, 1917 (discharge, 13,500 second-feet); minimum discharge, 

56 second-feet, from 11 a. m. September 11 to 8 a. m. September 13, 1916.,
ICE. Stage-discharge relation affected by ice.
REGTTLATioN.-^-Large diurnal fluctuation due to logging operations during spring, 

Seasonal distribution of flow slightly affected by storage.
ACCURACT. Stage-discharge relation changed at time of spring break-up. Rating 

curve used before March 10 fairly well defined between 70 and 600 second r 
feet and well defined between 600 and 6,000 second-feet; rating curve use<i 
thereafter very well defined between 200 and 7,500 second-feet. Stage- 
discharge relation affected by ice from December to March and by logs 
during April. Operation of water-stage recorder satisfactory except for 
periods indicated in footnote to daily-discharge table. Daily discharge 
ascertained by applying to rating table mean daily gage height obtained 
by averaging hourly gage heights, or for day of considerable variation in 
stage, by averaging the hourly discharge. Records good except those for 
periods of ice and log effect, which are fair.

Discharge measurements of Hudson River at Gooley, nea,r Indian Lake, N. Y., during 
the year ending Sept. 30, 1921.

Date.

Jaa. 15
28

Feb. 18

Made by 

Harrington and Currier. 
Shape and Howe. ......
S:M. Currier...........

Gage 
height.

Feet. 
o3.16 
o2.76
02.64

Dis 
charge.

Sec.-ft. 
425 
351
282

Date.

Mar. 17 
Apr. 9

Made by-

Currier and Howe. ..... 
B. F. Howe............

Gage 
height.

Feet. 
5.83 

63.00

Dis 
charge.

Sec.jt. 
4,580

855

o Stage-discharge relation affected by ice- & Stage-discharge relation affected by logs.
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Daily discharge, in second-feet, of Hudson River at Gooky, near Indian Lake, N, Y., 
for the year ending Sept. 30, 1921.

Day.

i.. ............
2..............
3..............
4..:...........
a.. ........... .:
6..............
7..............
8.. ............
9..............
10..............

11..............
12......;.......
13..............
14..............
15..............

16..............
17..............
18..,. ..........
...... ....:... .
20..............

«1... ............
22..............
23..............
at..... .........
25..............

26..............
^f. .............
28... ...........
29........:.....
80..............
31..............

Oct.

569
595
595
562
458

388
346
295
256
229

207
195
183
175
171

164
160
160
157
183

140:
149
146
149
187

187
179
203
211
191
183

Nov.

199
356
325
476
562

562
518
464
440
562

772
810
700
665
595

530
488
488
476
452

416
428
446
488
562

595
562
506
464
500

-

Dec.

416
973

1,540
1,390
1,340

2,280
2,220
1,640
1,340
1,020

850
810
850

1.230
4,570

4,060
3,070
2,220
1,640
1,390

1,200
1,150
1,060
890
810

735
550
550
550
550
550

Jan.

600
700'800
750
800

850
600
460
460
380

360
380
380
400
420

460
400
300
300
400

260
260
280
300
320

420
400
360
300
260
260

Feb.

280
260
260
220
220

240
280
240
260
260

300
300
300
300
300

280
.380;
550
600
500

420
400
420
440
440

440
500
550

Mar.

600
700
750
750
850

1,000
2.000
2,600
3,200
3,940

3,860
3,480
3,180
2,830
2,760

3,650
4, MO
4,180
3,110
3,660

7.710
8,890
6,330
4,020
4,180

4,340
4,850
4.850
4,850
4,850
2,430

*fc;

Apr.

2.000
1,900
1,400
2,200
2,400

1,500
-1,400
1,400
1,100
1,700

1,700
700

1,400
550

2,flOO

950
1,100
2,000
2,800
1,600

1,600
1,800
1,000
1,500

800

'2,000
1,000

865
873
921

May.

1,070
1,050
1,200
1,490
1,700

1,360
1,010

809
732
710

516
382

  348
406
500

537
.488
382
311
600

565
509
306
430
456

424
327
263
236
287
365

June.

793
680
495
394
316

267
232
215
191
172

187
388

' 388
488
495

424
343
296
263
241

227
215
199
179
165

154
151
147
151
151

July.

141
131
118
109
100

98
98
100
196
211

455
370
296
483
551

537
488
348
344
658

443
343
292
367
249

232
423

1,010
565
450
311

Aug.

236
203
183
139
154

144
141.
131
121
115

- 106
109
125
109
1S6

112
183
109
125
134

m
121
115
115
108

103
108
100
100
98
92

Sept.

92
86
81
78
78

76
. 73'68

v «5
63

76
115
109
89
81

81
. .*

,89
f«3
100

95
100
109

, ,103'KB

164
249
306
282
9Mt

NOTE. Discharge, Dec. 27 to Mar. 9, determined from gage-heights corrected for ice effect by means of 
three discharge measurements, study of gage-height graph and weather records, and comparison with records 
of flow for the stations on Hudson River at North Creek and Indian River near Indian Lake. Water-stage 
recorder did not operate Dec. 27 to Jan. 2, Jan. 11-14,and March 8; discharge determined by comparison 
with records as stated above. Stage-discharge.relation affected by logs Apr. 1-26; discharge estimated on 
basis of one discharge measurement and comparison with the record at North Creek.

Monthly discharge of Hudson River at Gooley, near Indian Lake, N. Y., for the year
ending Sept. SO, 1981.

[Drainage area, 418 square miles.}

Month.

October .......................................

December.....................................

March .........................................
April..........................................
l&y.. .........................................

July...........................................
August ........................................

Discharge in second-feet.

Maximum.

595 
810 

4,570 
850 
600 

8,890 
2,800 
1,700 

793 
1,010 
!236 
306

8,890

Minimum.

146 
199 
416 
260 
220 
600 
550 
236 
147 
98 
92 
63

63

Mean.

257 
510 

1,400 
439 
355 

3,510 
1,470 

638 
300 
336 
126 
115

794

Per 
square 
mile.

0.615 
1.22 
3.35 
1.05 
.849 

8.40 
3.52 
1.53 
.718 
.804 
.301 
.275

1.90

Bun-off 
in inches.

0.71 
1.36 
3.86 
1.21 
.88 

9.68 
3.93 
1.76 
.80 
.93 
.35 
.31

25.78
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HUDSON RIVER AT NORTH CREEK, N. 7.

LOCATION. At two-span steel highway bridge in village of North * Creek, 
Warren County, immediately above mouth of North Creek.

DRAINAGE AREA. 804 square miles.
RECORDS AVAILABLE. September 21, 1907, to September 30, 1921.
GAGE. Chain on upstream side of left span of the bridge; read by William 

Alexander.
DISCHARGE MEASUREMENTS. Made from the upstream side of the highway 

bridge.
CHANNEL AND CONTROI,. Heavy gravel; fairly permanent.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 8.20 feet at 

5.30 p. m., March 21 (discharge, 12,800 second-feet); minimum stage 
recorded, 2.05 feet at 7.30 a. m.; July 4 (discharge, 210 second-feet).

1907-1921: Maximum stage recorded, 12.0 feet during the evening of 
March 27, 1913 (discharge, about 30,000 second-feet); minimum discharge, 
168 second-feet at 7.05 a. m., September 30, 1913.

ICE. -Stage-discharge relation affected by ice.
REGULATION, The numerous lakes and ponds in the basin of the upper Hudson 

especially the reservoir at Indian Lake, have a decided effect on the low- 
water flow. Many of the reservoirs are used to make flood waves in the 
spring in connection with log driving.

AcctrRApT.-^Stagerdischarge relation practically permanent; .affected by ice 
from January to March. Rating curve well defined between 250 and 6,000 
second-feet. Gage jead to half-tenths twice daily. Daily discharge ascerr 
taiued by applying mean' daily'gage height to rating table. Open-water 
records good except for log-driving season when mean daily gage height 
computed from two gage readings each day may be in error owing to large 
variations in stage caused by operation of sluice gates in logging dams above

. station. -Winter recordsvf-air..   .--  .^ .  

Discharge measurements of Hudson River at North Creek, N. Y., during the year 
^ ' ^ending Sept. 30, 192L

Date.

Jan. 11 
29
80

Made by  

Harrington and Currier.

Gage, 
height.

Feet. 
o2.72 
03.66
03.57

Dis 
charge.

Sec.-ft. 
586 
561
670

Date. '

Feb. 18 
Mar. 16

Made by  

Harrington and Currier.

E.B. Shupe. ..........

Gage 
height.

Feet. 
04.50 

5.61
2.74

Dis 
charge.

Sec.-ft. 
1,380 
5,400

656

Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Hudson River at North Creek, N. Y., for the year
ending Sept. 30, 1921.

Day.

1.... ..........
2........ ......
3..............
4.,.. ..... ..;.
S... ...........

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17......U......
18..............
19..............
20

21..............
22..............
23..............
24..............
25..............

29..............
27..............
W>.... ..........
9Q

30..............
31..............

Oct.

1,220
1 220

990
940
745

610
610
495
14ft

390

570
700
700
700
700

700
656
610
610
610

610
610
610
610
610

610
610
706
446
330
286

Nov.

319
378
530
700
7QA

790
Ton
ion

. 700
610

1,220
1,100
1,160

990
890

790
' TOO

790
700
610

610
610
700
790
son

1 .Aon
890
ton
70Q
610

Dec.

700
1,220
2,530
2,210
2,370

3,810
3,610
2,700
1,910
1,620

1,480
1,350
1,040
1,910
7,680

6,860
5,840
3,420
2 eon
2,210

1,910
1,690
1,480
1,<359
1,160

990
son
son
8OA
son
890

Jan.

840
890

1,100
1,280
1,220
i 040
1,000
1,100

750
600

600
650
60»
550700"

750
700
500
500
500

500
550
600
600
Jt/U\

500

500
550
650
600

Feb.

550
500
850
§50
950

950
1,000
1,100
1,000
1,000

1,300
1,500
1,200
1,300
1,400

I 400
1 400
1*400
i)eoo
1,500

1 400
1)400
1,300
1,200
1 200

1 300
l'300'l' '500
'

1 1

Mar.

1,600
1,900
1,900
1680
1,400

1,700
2,000
3,400
4,890
6,340

5,840
5,360
5*120
4,890
4,660

5,840
7,400
6,600
5,840
5,840

11,600
12,200
10,300
0,860
7,980

7,960
6,860
7,400
7 Qftfl

6,340
5,390

Apr.

5,600
5,600,
2,530
3,«10
3,050

2,870
3,230
4,890
2,210
4,440

3,420
1,550
2,210

655
1,840

2,370
1 S4O

4 440
3' 810
^ 220

4,660
1,760
2.530
4,660
1,760

3,230
2,370

'1,760
1,760
1,910

May.

2,210
2,370
2,530
2,700
2,870

2,530
1,910
1,220
1 100
1,040

890
745

. 745
790

890
$un
745
655
840

1,760
1,«10
1,350   '700

610

700
610
495
460
570
495

June.

940
890
700

.570
495

446
390
360
330
302

302
840

4,160
1,160'ijirtt-
1,160

990
eon
840
790

745
700
700
700
655

655
655
700

, 700
700

July.

610
342
239
342
610

610
570
570

.655
745

2,870
1,420
1,100

990
1,040

890
790
700
655

1,220

890
700
530460-
AM

425
1,100
1,760
1 040*'790

610

Aug.

460
390
530
700
6JO

700
700
990

1,100
1,040

1,040
1,100
1,040
1,040

990

940
700

, 700
700
700

700
700
840
990
990

1,100
.1,220
1,160
1.220
l!l60
1,100

Sept.

1,100
1,100
1 040

840
700

990
990
990
990
990

990
1,040
1,040

990,
990

Mn
> tun

Q4ft

990
990

940
940
040
940
940

  non
1,100
1,100
1,100
1,100

NOTE. Discharge Jan. 7 to Mar. 8 determined from gagfr-height corrected for ice effect by means of 4 dis 
charge measurements, observer's notes, and weather records.

Monthly discharge of Hudson River at North Creek, N. Y., for the year ending
Sept. SO, 19%1\

[Drainage area, 804 square miles.]

Month.

November.....................................

March.........................................

May...........................................

July...........................................
August .... . .

Discharge in second-feet.

Maximum.

1J220 
1*480 
7,680 
1..280 
1,600 

12.200 
5,600 
2,870 
1,160 
2,870 
1,220 
1,100

12,200

MrnlTnirm.

 

286 
319 
700 
500 
500 

1,400 
655 
460 
302 
239 
390 
700

239

Mean.

653 
784 

2,260 
709 

1,190 
5,640 
3,030 
1,230 

719 
828 
882 
986

1,580

Per 
square 
mile.

0.812 
.975 

2.81 
.882 

1.48 
7.01 
3.77 
1.53 
.894 

1.03 
1.10 
1.23

1.97

Run-off in 
inches.

0.94 
1.09 
3.24 
1.02 
1.54 
8.08 
4.21 
1.76 
1.00 
1.19 
1.27 
1.37

26.71

NOTE. Monthly discharge in second-feet per square mile and run-ofl in inches shown by table do not 
represent natural flow from basin, because of artificial storage, mainly in Indian Lake reservoir. The 
yearly discharge and run-off represent more nearly the natural flow.
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HUDSON RIVER AT HADLEY. N. Y.

LOCATION. In Hadley, N. Y., one-fourth of a mile above mouth of Sacandaga 
River and dam of Neura Paper Co. and just below mouth of Lake Luzerne 
outlet.

DRAINAGE AREA. 1,660 square miles (from Fourth Annual Report of New York 
State Water-Supply Commission).

RECORDS AVAILABLE. July 15 to September 30, 1921. Comparable records at 
station at Thurman, 13 miles above, September 1, 1907, to September 30, 
1920.

GAGE. Gurley 7-day graph water-stage recorder installed August 9, 1921, in 
timber well and shelter on right bank; prior to August 9 temporary vertical 
staff gage about 200 feet upstream. Temporary gage read by engineers 
during construction of automatic gage installation. Water-stage recorder 
inspected by J. F. Kelly.

DISCHARGE MEASUREMENTS. Made from cable 100 yards above gage.
CnANNBii AND CONTROL. Solid ledge about 200 feet below gage, with some large 

boulders; probably permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 4.31 feet 

(temporary staff gage reading) at 9 a. m. July 15 (discharge, 2,920 second- 
feet); minimum stage from water-stage recorder, 2.12 feet at midnight Sep 
tember 5 (discharge, 724 second-feet).

ICE. Stage-discharge relation affected by ice.
REGULATION, Discharge regulated to some extent by storage reservoirs at 

Indian, Schroon, and Brant lakes and by mills on Schroon River.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined 

between 600 and 30,000 second-feet. Operation of water-stage recorder 
satisfactory except as indicated in footnote to daily-discharge table. Daily 
discharge ascertained by applying to rating table mean daily gage height 
determined from staff gage readings or by inspection of gage-height graph, 
or for days of considerable fluctuation, by averaging discharge for intervals 
of the day. Records good.

Discharge measurements of Hudson River at Hadley, N. F., during the year ending
Sept. 30,

Date.

July 28
Aug. 2

8

Made by 

B. F. Howe.. ........................................... ..................
.....do....................................................................
A. W. Harrington.......... ..............................................

height.

Feet. 
3.52
2.27
3.03

Dis 
charge.

'Sec.-ft. 
1,980

835
1,460

Daily discharge, in second-feet, of Hudson River at Hadley, N. Y., for the year
ending Sept. 80, 1921.

Day.

1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

July. Aug.

1,170
855
773
QOi

1,050

994
930

1,440
1,400
1,350

Sept.

1,260
1,220
1 220
1,170

848

970
1 110

1 130
1,090
1,170

Day.

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

July.

2,910

2,720
2 480
2' 120
1 900
2,240

Aug.

1 3QCk

1,640
1,540
1,400
1,400

1,300
1,130
1,050
1,090
1,010

Sept.

1 260*
l',220
1,220
1,130
1,090

1,130
1.170
1 170
1,130
1,170

Day.

21.........
22........:
23.........
24.........
25.........

26.........
27... .......
28.........
29.........
30.........
31.........

July.

2,910
2,360
2,020
1.740
1,590

1,440
1,850
2,240
2,120
2 620
I'SQO

Aug.

97»
946
915

1,090
1,170

1,170
1,300
1,300
1,300
1300
1 300

Sept.

1,170
1.220
1,170
1,170
1,090

1,090
i lift
l!260
1,360
1,350

NOTE. Mean daily gage height Sept. 1-3 estimated; water-stage recorder not operating.
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Monthly discharge of Hudson River at Hadley, N. Y., for'the year ending Sept. SO,

[Drainage area, 1,660 square miles.]

Month.

July 15-31...... ...............................

September. ....................................

Discharge in second-feet.

Maximum.

2.910 
1.640 
1,350

Minimum.

1,440
773 
848

Mean.

2,130 
1,180 
1,160

Per 
square 
mile.

1.28 
.711 
.699

Run-off 
ininches.

a si
.82 
.78

NOTE. Monthly discharge in second-feet per square mile and run-off in inches shown by the table do not 
represent the natural flow from the basin because of artificial storage, mainly in Indian like reservoir and 
Schroon and Brant lakes.

HUDSON RIVER AT SPIER FALtS, N. Y.

LOCATION. Half a mile below Spier Falls dam and power plant of Adirondack 
Electric Power Corporation, Saratoga County, and 111 miles below mouth of 
Sacandaga River.

DRAINAGE AREA, 2,800 square miles (measured on topographic maps).
RECORDS AVAILABLE. October 7, 1912, to September 30, 1921.
GAGE. Gurley 2-day water-stage recorder on right bank; inspected by T. F* 

Malone, chief operator of power plant.
DISCHARGE MEASUREMENTS. Made from cable 1,000 feet below gage.
CHANNEL AND CONTROL. Bed composed of coarse gravel and boulders. Con 

trol probably permanent.
EXTREMES OP DISCHARGE. Maximum stage during year, from water-stage 

recorder, 11.79 feet at 1.15 p. m., March 22 (discharge, 32,800 second-feet); 
minimum stage, 0.98 foot at 2 a. m. and 4.30 to 5.30 a. m., September 30 
(discharge, '152 second-feet).

1912-1921: Maximum stage from water-stage recorder, 18.59 feet at 
12.25 a. m. March 28, 1913 (discharge, about 89,100 second-feet); minimum, 
stage,  0.12 foot at 4 p. m. September 23, 1917 (discharge, about 5.5 
secondnfeet).

ICE. Stage-discharge relation affected by ice during extremely cold periods.
REGULATION. Large diurnal fluctuation is caused by operation of Spier Falls, 

power plant. Seasonal flow affected by storage at Indian Lake and many 
small lakes and reservoirs in the upper part of drainage basin.

DIVERSIONS. Water is diverted from Hudson River through the Glens Falls 
canal. A portion flows north into Lake Champlain. No correction haa 
been made for this diversion.

ACCURACY. Stage-discharge relation practically permanent; not affected by 
ice during year. Rating curve well denned for all stages except in vicinity 
of 9 feet, where curve may be 4 or 5 per cent too large. Operation of water- 
stage j-ecorder satisfactory throughout year. Daily discharge ascertained 
by averaging the results obtained by applying hourly gage height to rating 
table. Records good.

COOPERATION. Record of hourly discharge computed by engineers of Inter- 
national Paper Co.



148 SURFACE WATER SUPPLY, 1921, PART I.

Discharge measurements of Hudson River at Spier Falls, N. Y. t during the year
ending Sept. 80, 1921.

[Made by A. H. Davison.ol

Date.

Feb. 10. ......................
Mar. 9. ....'... ................

4EL
Feet. 

3.95
6.65

Dis 
charge.

8ec.-ft. 
3,570

10,200

Date.

Mar. 15.. ....... ..............
23.......................

Gage 
height.

Feet. 
9.28

11.39

Dis 
charge.

Sec.-ft. 
19,800
29,500

<* Engineer, International Paper Co.

Daily discharge, in second-feet, of Hudson River at Spier Fatts, N. Y., for the year
ending Sept. 30, 1921.

Day.

1... ........
2...........
T   '

5...........

6...........
7...........
8...........
9...........

10........... 

11...........
12...........
is

15........... 

16...........
17...........
18........:..
19...........
20...........

21...........
22...J..1....
23...........
24...........
25........... 

26...........
27...........
28...........
29.. ....... .. 
30........... 
31...........

Oct.

4,510
6,550
5' 070
4,760
4,150

2,810
1,960
2,400 
1,990
1^030 

1,870
1,590
1 780
1,730
1,800 

1,890
1,190
1,630
1,410
1,560

1,590
1,390
1,640
1,080
1,500 

1,320
1,340
2,100
2,880 
2,480 

962

Nov.

1,600
1,740
2,960
3,280
3,870

3,510
1,760
3,210 
2,500
2,850 

3,200
3,970
3,790
1,470
3,020 

£,420
1,990
2,740
3,580
2,810

1,830
2,670
4,000
4,260
3,650 

4,640
4,500
3,510
4,690 
2,640

Dec.

3,130
5,440
8,190
8,200
8,900

12,900
13,200
11,400 
9,240
8,110 

7,110
5,940
5,250
8,670

23,300 

24.000
21,400
17.700
14,300
11,200

9,520
7,930
7,530
7,720
6,650 

4,420
4,160
3,610
4,020 
4,080 
4,380

Jan. .

3,710
3,920
4,800
5,260
5,310

5.230
4,470
3,660 
3,320
4,200 

3,070
2,320
2,500
2,720
2,890 

3,150
4,620
3,650
2,360
2,420

3,180
2,930
2,900
3,310
3,120 

2,050
1,780
2,760
2,260 
1,640 
2,320

Feb.,

2,200
1,870
1,930
2,310
3^140

1,660
3,260
2,490 
2,380
2,160 

3.270
2,570
1,590
2,900
2,390 

2,420
2,440
2,860
3,250
3,260

3,880
3,410
2,950
2,680
3,310 

2,760
1,620
2,810

Mar.

2,560
2,750
2,820
3 620
3,820

3,47«
5,950
7,920 

11,500
18,800 

19,000
22,500
22,500
23,300
21,500 

23,700
26.900
26, 100
22,700
20,800

26,400
31,700
31,200

24,800 

26,300
OK COA

9^ K.OH

24,500 
22,000 
20,700

Apr.

17,500
16,000
15,000
13,000
13,800

10,800
9,960
9,490 

10,400
8, 130 

8,170
7,050
6 670
5,160
4,550 

7,410
6,470

10,500
11,000
12,200

10,300
8,610
7,900
8,250
8,900 

8,320
o 400
7,200
6,200 
6,100

May.

9,040
10,000
9,820
9,400
9,070

8,020
6,780
5,420 
4,500
4,300 

3,480
3,470
3,300
3,310
2,630 

3,470
2,860
9 Qftfl

2,830
2,260

2,700
2,250'
3,260
2,610
2,380 

2,120
2 1 An
x ^ftfl
1.050 
1 170 
1,860

June.

2,110
2,040
2,130
1,810

689

1,930
1,368
1,280 
1,200
1,250 

1.040
1,430
1 520
2,680
2,410 

2,190
2,330
2,170

526 ,
1,960

1,540
1,400
1,190
1,500
1,380 

1,000
1,500
1 730
1,880 
2,020

July.

2,366
2,.600
1,540

668
1,160

,1,460
1,520
i,2ir
1,610
l'240 

4,490
10,700
9 97(1

7,840
6,900

e; 700
6,010
5,480
41030
d fun

5,500
5,090
4,230
2,120
2,720 

2,480
2 -ion
3,140
3,160 
2,450 
1,530

Aug.

3,020
1,590
1,290
1.420
1,750

1,310
419

2,310 
1,900
2,000 

1,820
2,280
2,660
1,350
2,690 

1,390
1,820
1,630
2,030
1,450

846
1,920
1,370
1,430
1,«90 

2,110'
1 OAA

748
2,210 
2,140 
1,600

Sept.

1,540
1,640

925
807

1,400

1,73fti'sao
1,600 

. 1,400
1,050 

625
/3, 360'

1,560
1,260

,,1,380 

1,540
,1,540

595
, 1,540

1,420

1,860
1,820
1,450
1,470

' 947 

1,840
1.520
1,710
1,700 
1,690

 NOTE. Discharge for part of day estimated Nov. 27, Dec. 13, Mar. 28-30, Apr. 3-5,27,28. May 2, June 26. 27, Sept. 10 and 29. > e , , , j ,
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Monthly discharge of Hudson River ai Spier Falls, JV. Y., for the year ending
Sept. SO, 1921,

[Drainage area, 2,800 square miles.]

Month: ;

March.. ...   ,
April..........................................
May.    .«  , .

July...........................................

Discharge in second-feet.

Maximum.

6,550 
4.690 

. 24,000 
5,310 
3,880 

31, 700 < 
,17,500 
10,000
2,680 

10,700 
3,020 
2,360

31,700

Minimi-mi.

962 
1,470 
3,130 
1,640 

.1,590 
2,560 
4.550 
1,050 

526 
668 
419 

 ,-(, 595

, 41$

Mean.

2,260 
3,090 
9,410 
3,280 
2,630 

18,600 
9,480 
4,230 
1,640 
3,750 
1,720 
1,460

; 5,170

Per 
square 
mile.

0.807 
1.10 
3.36 
1.17 
.939 

6.64 
3.39 
1.52 
.586 

1.34 
.614 
.521

; 1.85

Run-oft 
in inches.

0.93 
1.23 
3.87 
1,35 
.98 

7.66 
3.78 
1.75 
.65 

1.54 
.71 
.58

25.03

NOTE.   Monthly discharge in second-feet per square mile and run-off in inches shown by the table do 
not represent the natural flow from the basin because of artificial storage. The yearly discharge and rua- 
off represent very nearly the natural flow1. ;  ' ;    .' '. '

HTTDSOir AT MEdBAHICVILLfc, IT. Y.

LOCATION.   'At Duncan dam of , West Virginia Pulp & Paper Co. in Mechanic- 
ville, Saratoga County^ 3)700 feet above mouih of Anthony JCUl, 1| miles 
below mouth of Hoosic Eiver, and 9 miles above;ihouth of Mohawk River.

DRAINAGE ABBA.   4,500 square miles.
RECOEDS AVAILABLE.   1888 to September 30, 1921.
GAGE.  Water-stage recorder at the dam, installed in 1910; previous to that 

date, staff gage.
COMPUTATIONS OF DISCHABGE.   Discharge over spillway determined from a 

rating curve based on coefficients derived by United States Geological 
Survey for dams of ogee section; Discharge through turbines computed from 
records of their operation. Discharge at lock and through Barge Canal 
turbines at lock computed from records of the number of lockages a day.

EXTBEMES OF DISCHARGE.   Maximum daily discharge during year, 33,000 second- 
feet, March 22; minimum daily discharge, 715 second-feet, June 26.

1888-1921 : Maximum discharge recorded, 120,000 second-feet at 6 a. m. 
March 28, 1913. The plant is occasionally shut down and the now of the 
river stored in the pond so that the discharge below the station at these times 
becomes practically zero.

DIVEBSIONS,  Water is diverted from Hudson River through the Glens Falls feeder 
and the old Champlain Canal into the summit level of the Barge Canal. 
A portion flows north into Lake Champlain. No correction has been made 
for this diversion.

COOPERATION.   Discharge over the spillway and through turbines of the West 
Virginia Pulp & Paper Co. furnished by Mr. W. J. Barnes, engineer of the 
company. Record of lockages from office of State superintendent of public 
works.
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Daily discharge, in second-feet, of Hudson River at Mechanicville, N. Y., for the 
year ending Sept. SO, 1921.

Day.

1.. ........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13.......... 
14..........
15..........

16..........
17..........
18..........
19.......... 
20..:.......

21..........
22..........
23..........
24..........
25.........'.

26..........
27..........
28...'.......
29..........
30..........
31..........

Oct.

15,400 
12,900 
8,860 
8,020 
6,460

6,160 
4,140 
3,880 
3,550 
2,590

2,670 
2,910 
2,640 
2,980 
2,740

2,810- 
1,580 
2,360 
2,440 
2,550

2,250 
2,230 
1,990 
1,310 
1,580

2,100 
1,850 
2,670 
2,850 
3,920 
2,900

Nov.

2,600 
2,760 
7,140 
7,220 
6,820

5,620 
4,400 
4,560 
4,680 
4,520

4,580 
5,060 
5,270 
4,010 
3,360

4,440 
4,560 
4,510 
5,530 
5,340

3,880 
4,090 

13,300 
12,800 
9,770

9,380 
8,890 
7,950 
8,020 
6,920

Dec.

7,910 
13,900 
13,600 
12,900 
18,600

21,500 
17,200 
13,200 
11,500 
10,200

8,810 
7,310 
6,720 

12,000 
25,200

28,900 
26,100 
21,600 
17,900 
12,300

12,600 
11,000 
11,200 
11,300 
9,690

7,510 
6,440 
6,080 
6,000 
6,440 
6,610

Jan.

6,120 
7,410 
9,010 
8,320 
8,070

7,650 
6,980 
6,010 
5,130 
6,140

5,540 
4,560 
4,440 
3,960 
5,940

5,080 
6,220 
5 410 
4,320 
3,890

3,770 
4,560 
3,620 
4,910 
4,480

3,460 
2,760 
2,690 
2,740 
2,200 
3,010

Feb.

3,280 
2,950 
3,060 
2,270 
3,OIO

5,170 
4,370 
4,470 
3,990 
3,760

3,360 
3,710 
2,660 
2,870 
3,560

3,410 
5,100 
5,100 
4,750 
3,660

4,660 
4,560 
4,400 
3,560 
3,410

3,590 
2,760 
4,500

Mar.

6,440 
6,370 
7,990 
6,760 
5,750

5,080 
8,150 

11,300 
17,100 
27,800

23,500 
24,100 
25,400 
26,800 
24,200

26,400 
29,200 
28,100 
24,800 
23,400

27,500 
33,000 
32,600 
28,700 
26,500

27,900 
28,700 
28,000 
28.100 
24,600 
23,700

Apr.

29,500 
24,100 
20,400 
16,700 
16,300

14,900 
13,200 
13,000 
13,400 
10,800

11,800 
9,800 
9,570 
8,400 
7,340

8,910 
9,850 

12,200 
14,900 
13,900

12,500 
12,000 
10,100 
10,200 
11,500

9,960 
11,300 
9,230 
7,»40 
7,980

May.

12,600 
13,600 
11,900 
11,800 
10,900

10,200 
8,780 
7,100 
6,910 
5,710

4,830 
4,540 
4,570 
4,860 
4,100

4,800 
5,010 
4,630 
4,350 
4,200

3,640 
2,970 
3,380 
4,070 
3,510

3,120 
2,230 
2,400 
2,740 
2,260 
2,550

June.

2,020 
2,200 
2,600 
2,680 
1,210

1,940 
1,980 
2,120 
1,340 
1,400

979 
1,220 
1,630 
2,000 
2,760

2,510 
2,110 
2,290 
1,550 
1,730

1,480 
1,340 
1,310 
1,350 
1,140

715 
1,190 
1,480 
1,880 
3,280

July.

3,980 
3,100 
2,920 
1,890 
1,660

1,480 
1,730 
1,730 
1,510 
1,280

2,200 
9,530 
9,510 
8,380 
8,430

8,710 
7,730 
6,330 
5,100 
4,990

5,700 
5,870 
4,960 
4,340 
3,540

3,,780 
2,130 
2,810 
3,500 
3,610 
3,440

Aug.

2,380 
3,220 
1,900 
1,790 
1,760

1,950 
1,630 
1,800 
1,810 
2,190

2,340 
2,520 
2,800 
2,800 
2,040

2,660 
2,170 
1,610 
1,900 
1,860

1*930 
1,840 
1,850 
2,280 
1,840

1,580 
1,400 
1,350 
1,420 
1,530 
2,280

Sept.

1,950- 
1,640- 
1,310 
1,120* 
1,040-

978- 
1,460 
1,630' 
1,640 
l,27Q<

905- 
1,170 
1,140' 
1,770 
1,560-

1,250 
1,210- 
1,120 
1,290 
1,260

1,340- 
1,840 
1,770' 
1,530 
1,010'

1,030' 
1,400*' 
1,690 
1,580"
1,870?

Monthly discharge of Hudson River at Mechanicville, N. Y., for the year ending- 
Sept. SO, 1921.

[Drainage area, 4,500 square miles.}

Month.

D ecember .....................................

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum-

15, 400 
13,300 
28,900 
9,010 
5,170 

33,000 
29,500 
13,600 
3,280 
9,530 
3,220 
1,950

33,000

MiniTnii-m-

1,310 
2,600 
6,000 
2,200 
2,270 
5,080 
7,340 
2,230 

715 
1,280 
1,330 

905

715

Mean.

3,980 
6,070 

13,000 
5,110 
3,780 

21,500 
12,700 
5,750 
1,780 
4,390 
2,010 

.1,390

6,830

Per 
square 
mile.

0.884 
1.35 
2.89 
1.14 
.840 

4.78 
2.82 
1.28 
.396 
.976 
.447 
.309

1.52

Run-off to 
inches.

1.02: 
1.51 
3.33 
1.31.87' 
5.51 
3.15. 
1.48 
.44 

1.13 .52:- 
.34

20.61

NOTE. Monthly discharge in second-feet per square mile and run-off in inches shown by the table do* 
not represent the natural flow from the basin because of artificial storage. See "Diversions" above.
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OPALESCENT RIVES BELOW FLOWED LAND, NEAR TAHAWTJCS, N. Y.

LOCATION. In Newcomb Township, Essex County, one-eighth mile below dam 
at outlet of Flowed Land, 8 miles above confluence with Hudson River, and 
14 miles northeast of Tahawus post office.

DRAINAGE AREA. 9.0 square miles (measured on topographic maps).
RECORDS AVAILABLE. November 25, 1920, to September 30, 1921.
GAGE. Staff gage in two sections on left bank; the lower inclined, the upper 

vertical.
DISCHARGE MEASUREMENTS. Made by wading above gage at low and medium 

stages; no equipment installed for high-stage measurements.
CHANNEL AND CONTROL. Channel very rough, with many boulders; precipitous 

below gage. Control is a rock ledge overlain by large boulders a few feet 
below1 gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during period, 7.8 feet 
at 4 p. m. March 21 (discharge not determined); minimum stage recorded, 
1.35 feet at 9.30 a. m. May 11 and 9 a. m. June 4 (discharge, 0.8 second-foot).

ICE. Stage-discharge relation probably not seriously affected by ice.
REGULATION. Flow regulated by storage in Flowed Land. Flow in spring 

frequently affected by flood waves caused by releasing water from Flowed 
Land during log-driving operations.

DIVERSIONS. None, except that at high stages of Flowed Land there may be 
some leakage through dam at head of Calamity Brook and out of the 
drainage area. No record of leakage available.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined 
between .5 and 150 second-feet; extended above and below. , Gage read to 
half-tenths once daily. Daily discharge ascertained by applying daily 
gage height to rating table. For days of great fluctuation mean daily gage 
height was determined from hydrographs. Records good except for stages 
below 5 and above 150 second-feet when they are subject to error.

COOPERATION. Gage readings made by employees of New York State Con 
servation Commission.

Precipitation records for this vicinity are being obtained at a station including 
standard shelter,, maximum and minimum thermometers, rain gage, snow tube 
and stake, density bucket, and scales. Part of this equipment was furnished by 
United States Weather Bureau.

Discharge measurements of Opalescent River below Flowed Land, near Tahawus 
N. Y., during the year ending Sept. 80, 1981.

Date.

Nov. 14
Jan. 13 
Feb. 20 
Mar. 19 

20

Made by 

Harrington and Currier. 
.....do................. 
Howe and Currier. ..... 
.....do.................

Gage 
height.

Feet. 
2.20
1.82 
1.79

o2.55 
o2.54

Dis 
charge.

Sec.-ft. 
23.7
6.6 
5.5 

38.6 
38.6

Date.

7 
7 

June 24

Made by 

B. F. Hovre............
.....do................. 
.....do................. 
Shupe and Covert. .....

Gage

Feet. 
2.88
3.26 
3.23
1.87

Dis 
charge.

Sec.-/*. 
81.7

131 
130 

7.«

o Stage-discharge relation probably affected by floating ice at control
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Daily discharge, in second-feet, of Opalescent River below Fltiwed Land, near Tahawus, 
N. Y., for the year ending Sept. SO, 1921.

Day.

1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19 ...
20..........

21..........
22..........
23
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Nov.

12

19

12
12
12
12

Dec..

50
125
57
43
50

50
52
32
25
22

20
17
17

118
185

62
39
28
28
22

20
20
17
14
12

12
8.5
8.5
8.5
8.5
8.5

Jan.

8.0

7.1

7.1
7.1
6.3
5.7
e 7

5.7
e 7
e 7

* 7

5.7

5.7
5.7
4.6
4.6
4.6

4.6
4.6
4.6
4.6
0 A

Feb.

3.4
3.4
q A

3 A

3 A

% A.
q A

3 A

O A

3 A

3.4
q A
O 7

2.7
O 7

2.7
o A

4.6
e 7

6.7

K 7

5.7
n 7
5.7
5.7

J |S

4.6

Mar.

4.6
4.6
4.6
4.6
4.6

4.6
4.6

10
350
265

96
62
en

43
ft*>

91*5

195
155
48
48

1,410
510
67
52

155
155
420
140
118

KO

Apr.

48
43
35
28
35

84
14fl
132
290
140

52
43
35
9a
5.7

125
52
79

62
12

62
43
17
35
43

8.5
2.7

52
48
8.4

May.

o 7

48 "
62
An
17

5.7
5.7
4.6
3.4
.9

.8

1.0
1.0
1.2

1 O

1.2

1.2
1.6

1.2
L2
3.4
3.4
2.7
9 A

2.0
2.0
1.6
1.2
1.0

June.

1.2
9

1.0
.8

12

8.5
5.7
5.7
2.7

1.0
22
28
35
32

25
22
28
43
35

22
14
12
8.5
5.7

4.6
4.6
3.4
3.4

i 2.7

July.

2.0
0 f|

1.6
1.6
1.6

1.2
1.2
1.2
1.6
1.6

2.7
25
22
17
8.5

5.7
. 5.7

5.7
4.6
5.7

5.7
8.5
7.1
5.7
5.7

4.6
4.6
5,7
8.5

12
10

Aug.

10
10
8.5
5.7
5.7

5.7
4.6
4.6
3,4
3.4

3.4
10
14
14
20

20
17
22
28
28

22
2220'
14
12

8.5
8.5
8.5
5.7
5.7
5.7

Sept.

4.6
4.6
3.4
3.4
3.4

2.7
2.7
2.7
2.0
2.0

9 n
2.0
2.0
1.6
1.6

1.6
1 O

1.6
1.6
1.2

1.2
,4.6
5.7
5.7
4.6

90
48
12
5.7
3.4

NOTE. Discharge estimated from hydrograph and study of weather records Dec. 1, 5,6,: Jan. 1-9, Feb- 
12,13, Mar. 2, and May 4; no gage-height record. Mean daily gage height ascertained from plotted graph 
on account of great fluctuation in stage Dec. 14,15, Mar. 8-10,16, 21,22,25, 28, Apr. 21, 25,28, May 2, and 
Sept. 26.

Monthly discharge qf Opalescent River below Flowed Land, near Tafyawus, N, Y,, 
for the year ending Sept. SO, 1921.

[Drainage area, 9.0 square mfles.3   , ' ; :

Month.

N ovember 26-30 ...............................

January ....

April..........................................
May...........................................

July...........................................

September ....................................

Discharge in second-feet.

Maximum.

12 
185

5.7 
1,410 

290 
62, 
43 
25 
28 
90

MiTii-mmn,

12 
8.5 
3.4 
2.7 

. 4.6 
2.7 
.8 
.8 

1.2 
3.4 

. 1.2

Mean.

12.0 
38.0 
6.16 
4.05 

158 
59.2 
7,18 

13.0 
6.33 

12.0 
7.63

Per 
square 
mile.

1.33 
4.22 
.684 
.450 

17,6 , 
6.58 
.798 

L44 
.703 

1.33 
.848

Run-off in 
inches.

0.30 
4.86 
.79 
.47 

20.29 
7.34 
.92 

1.61 
.81 

1.53 
\ .95

NOTE. Monthly discharge in second-feet per square mile and run-off in inches do not represent the 
natural flow from the basin, because of artificial storage in Flowed Land.
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INDIAN LAKE RESERVOIR NEAR INDIAN LAKE, N. T.

LOCATION. At masonry dam at outlet of Indian Lake, 2 miles south of Indian 
Lake village, Hamilton County, and 7£ miles above mouth of Indian 
Biver.

DRAINAGE AREA. 131 square miles, including about 9.3 square miles of water 
surface of Indian Lake at the elevation of crest of spillway (measured on 
topographic maps).

EECORDS AVAILABWE. Records of stage and gate openings from July 22,1900, to 
September 30, 1921.

GAGES. Elevation of water surface in reservoir is determined by chain gage 
on dam near gate house; prior to November 17, 1911, a staff gage was used 
at same site. Mean elevation of crest of spillway is at gage height 33.38 
feet. Widths of sluice gate openings determined by gage scales at sides of 
gate stems inside gate house. Gages read by Lester Sevarie.

EXTREMES OP STAGE. Maximum elevation of water surface in reservoir, 35,35 
feet April 18; minimum elevation, 13.75 feet October 27 and 28.

1900-1921: Maximum elevation recorded, 38.8 feet March 28, 1913; 
minimum elevation, 2.0 feet March 9-18, 1907, and January 3-17, 1910.

REGULATION. At ordinary stages the discharge is completely regulated by the 
operation of the sluice gates. Water is held in storage until needed to sup 
plement the flow of the upper Hudson during the low-water period. The 
storage capacity is about 4.7 billion cubic feet, equivalent to a flow of about 
600 second-feet for 90 days.

Daily gage height, in feet, of Indian Lake reservoir near Indian Lake, N, Y., for the 
year ending Sept. SO, 1921.

Day.

1.... ..........
2..............
3.... ..........
4..............
5..............

6..............
7..............
8.... t ... ......

10..............

11..............
12..............
13..............
14..............
15..............

16.............:
17..............
18..............
!».».. ..........
20..............

21..............
22..............
2i.. .............
24..:...........
25..............

26..............
27..............
28..............
,29-..,.;........
30..............
31..............

Oct-

16.45
16.6
16.7
16.85
16.85

16.9
16.95
17.0
17.0
16.9

16.7
16.5
16.3
16.1
15.95

15.75,
15.55
15.4
15.2
15.0

1485
147
145
143
141

1319
13.75
13.75
13.8
13.85
13.9

Nov.

140
1415
143
1445
1455

1475
149
15.0
15.1
15.2

15.3
15.35
15.4
15.45
15.5

15.6
15.7
15.8
15.95
16.05

16.15
16.25
16.35
1A its

16.55

16.65
16.7
16.75
16. 8
16.85

Dec.

16.95
17.25
17.5
17.8
18.05

IQ 7

19.05
19.35
19.5
19.65

19.75
19.85
19.95
20.45
22.0

2?. 85
23.35
23.65
23,85
240

241
24.2
2435
2455
24.65

2475
f)A OK

2495
25.05
25.15
91 9

Jan.

25.25
25.35
25.5
25.7
25.85

25.95
26.05
26.1
26.15
26.2

26.25
26.3
26.35
26.4
26.55

26.65
26.75
26.8
26.85
26.95

27.05
27.2
27. »
97 i

27.45

27.5
97 f\f\

27.6
27.65
27.7
27.75

Feb.

27.75
27.45
27.25
27.05
26.85

26.65
26.4
26.2
26.0
25.85

25.7
25.45
25.05
24.8
2445

2415
23.8
23.5
23.2
22.9

22 55
22.2
91 O
91 S

21.1

21.0
20,7
20.4

Mar.

20.1
19.8
19.7
tQ 7

19.8
10 o
20.1
20.35
20.9
21.75

22.4
22,95
23.4
240
245

25.25
26.05
26.75
97 1

27.75

29 1
30.3
31.0
31.4
32.2

 33.15
OO Q

34.5
3495
35.1
OK A

Apr.

3485
34.8
3485
34.85
349

3495
34.9
348
348
3475

347
34 7
3465
346
3475

35.0

t 25

35.2
3495

3475
348
348
349
3495

34 O

349
3485
3485
35.0

May.

35.3
35.3
35.25
35.15
35.0

349
3485
349
41 OS

3495

3495
3495
35.0
35.05
35.1

35.1
35.1
35.1
35.05
3475

3435
^40
33.95
33.95
33.95

33.95
33.95
340
340
34.05
3405

June.

3405
3405
34.1
3405
3405

3405
3405
340
340
340

340
33.9
33.8
33.65
33.45

33.2
33.05
32.85
32.65
32.45

32.25
32.06'
31.85
31.7
31.55

31.4
31.25
31.1
30.96
30.9

July.

30.9
31.15
30.95
30.8
30.7

30.55
30.35
30.2
in i
30.0

30.5
30.85
31.0
31.1
31.2

31.3
31.4
31.5
31.6
31.7

31.75
31. 75
31. 75
31.75
31. 75

31.75
31,:75
31.8
31.85
31.95
32.0

Aug.

32.0
31.95
31.75
31.55
31.35,

31.2
30.85
30.5
30.1
29.8

29.5
29.25
29.0
28.65
28.3

28.1
27.95
27,8
27,7
27.5

27.3
27.1
26.85
26.5
26.2

25.8 '
25.4
25.0
24.55
242
23,8

Sept.

23.4
23.0
22.7
22.6
22.2

.21,8
21.4
21.0
20.7
20.35

20.0
19.8
19.4
19.05
18.7

18.4
18.1
17.8
17.5
17.2

16.9
16.6
16.3
16.1
15.9

15.85
15.55
15.1
1475
145
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Gate openings, in inches, at Indian Lake reservoir near Indian Lake, N, Y., for the 
year ending Sept. SO,

From  

Date.

Oct. 10. ....................... 
Feb. 1. ........................ 
Feb. 12. ....................... 
Mar.2... ......................
Mar.26. ....................... 
Mar. 27. ....................... 
Mar. 30. ....................... 
Apr.l. ...... .................. 
Apt. 2... ......................
Apr. 6. ........................

Apr. 16........................ 
Apr. 17........................ 
Apr. 21.... ....................
Apr. 28....... .................
May 2.. .......................
May 20. ....................... 
May 21. ....................... 
May 22. .......................

July 2.. .......................
Aug. 2............ .............
Aug. 6... ...................... 
Aug. 15...... ..................
Aug. 22............... ......... 
Aug. 25............... ......... 
Sept. 3.........................
Sept. 4.. .......................

,

Hour.

8a.m... 
11 a. m . 
8a.m...

7 a. m. . . 
1 p. m... 
7a.m... 
7a.m...

1 p. m...

l p. m... 
8a.m...

7a.m... 
7a.m... 
7 a. m. . .

6 p. m...

Ip. m... 
2 p. m...

5 p. m...

To-

Date.

Oct. 28.... ................... 
Feb. 12....................... 
Mar.2........................ 
Mar. 4..... ...................
Mar.26........................ 
Mar. 29....................... 
Apr.l........................ 
Apr. 2........ ................

Apr. 10... ....................
Anr Id

Apr. 17....................... 
Apr. 21..... .................. 
Apr.28... ....................

May?.. ......................
May 20.. ..................... 
May 21....................... 
May 22..... ..................

July 11.... ...................
A nor A

Aug.'15. .......'..;...........
Aug. 22. .....................
Aug. 25. ..................... 
Sept. 3 .......................

Sept. 30. .....................

Hour.

8a.m.... 
8a.m.... 
7p.m.... 
10a.m...
6 p. m.... 
1p.m.... 
7a.m.... 
1 p. m....

8a.m....

8a.m.... 
5p.m....

10 a. m...

6p.m.... 
6p.m.... 
6p. m....

5p. m....

2j>. m.... 
Noon.....

Midnight

Opening

gate A.

Inches.

""""60" 

60

""""eo"
60 
60
60 
60

......... 

54
30
54

""""eo"
60
60
60 
60
60 
60 
60
60

Opening

gateB.

Inches. 
54 
54 
54

54 
54 
54 
30

30

54 
94

30 
30 
SO

30

3C 
54

.f4

NOTE. Main logway open 15 feet during following periods: May 20, 7. a. m. to 6 p. m.; May 21, 7 a. m. to 
6 p. m.; May 22, 7 a. m. to 6 p. m. Smalllogway open 15 feet during following periods: Apr. 18,1 p. m. to 
Apr. 20, 7 a. m.; May 2, 9 a, m. ,to May 5, 7 a. m.

INDIAN RIVER NEAR INDIAN LAKE, N. Y.

LOCATION. Three-fourths of a mile below dam at outlet of Indian Lake, 2 miles 
south of Indian Lake village, Hamilton County, 1 mile above mouth of 
Big Brook, and 6| miles above mouth of Indian River.

DRAINAGE AREA. 132 square miles (measured on topographic maps).
RECORDS AVAILABLE. July 1, 1912, to June 30, 1914; June 5, 1915, to Septem 

ber 30, 1921; also miscellaneous measurements in 1911.
GAGE. Gurley 7-day graph water-stage recorder; installed August 30, 1916, on 

right bank at same datum as staff gage previously used. Recorder inspected 
by Lester Sevarie.

DISCHARGE MEASUREMENTS. Made from cable 75 feet below gage or by wading.
CHANNEL AND CONTROL. Control is a reef of coarse gravel; permanent.
EXTREMES OP DISCHARGE. Maximum -stage during year, from water-stage 

recorder, 5.76 feet at 3.30 p. m. May 21, during a log drive (discharge, 1,990 
second-feet); minimum stage, from water-stage recorder, 0.33 foot from 6 
p. m. November 8 to 8 a. m. November 9 (discharge, 7.9 second-feet).

1912-1921: Maximum stage recorded, 7.8 feet at 4 p. m. March 28, 1913 
(discharge, 3,460 second-feet); minimum stage from water-stage recorder, 
0.04 foot at 5 a. m. October 2, 1918 (discharge, 1.3 second-feet).

ICE. Stage-discharge relation not affected by ice.
REGULATION. Discharge is regulated by operation of the sluice gates at Indian 

Lake dam.
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ACCUHACY. Stage-discharge relation permanent. Rating curve fairly w*U de 
fined between 5 and 15 second-feet, and well defined between 15 and 1,500 
second-feet. Operation of water-stage recorder satisfactory except for 
periods indicated in footnote to daily-discharge table. Daily discharge 
ascertained by applying to rating table mean daily gage height determined 
by inspection of recorder graph, or for days when there were changes in 
openings of sluice gates at Indian Lake dam, by averaging the discharge for 
bi-hourly intervals of the day. Records good except for periods for which 
recorder did not operate satisfactorily.

The following discharge measurement was made by Currier and Harrington: 
January 16, 1921: Gage-height, 0.49 foot; discharge 18.1 second-feet.

Daily discharge, in second-feet, of Indian River near Indian Lake, N. Y., for the 
year ending Sept. SO, 1981.

Day.

1... ...........
2..............
3..............
4..............
5..............

6..............
7.. ............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
1'8. . ............
19...............
20......... ....- 

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

16
12
12
11
11

11
11
11
11

222

359
356
356
356
353

356 ,
353
353
353
350

347
344
331
328
322

322
322
121
10
9.0
9.0

Nov.

9.5
9.5
10
10
9.9

9.0
8.6
8.3
8.3
9.0

9.0
8.6
9.0
9.0
8 ft

8.3
8.6
8.3
8.6
9.0

9.0
9.0
9.0
9.5

9.5
9.5
9.5
9.5
9.5

Dec.

10
13
10
8.6
12

13
11
9; 9
9.9
9.9

11
10
9.9
26
18

14
14
12
12
12

< 11
11
12
12
12

11
11
11
11
11
11

/an.

12
14
15
14
13

13
13
14
14
14

13
13
18
14
15

15
15
20
22
21

16
16
16
16
16

16
16
16
18
17
16

Feb.

267
489
489
489
489

489
489
489
489
489

471
658
746
746
746

746
746
746
7dfi
725

725
725
704
704
684

684
684
684

Mar.

684
582
253
110
11

9.9
12
12
13
15

16
in
17
20
23

22
18
17
18
28

32
36
46
51
60

Sfu
366
623
423
756

1,050

Apr.

985
672
508
508
508

623
746
725

-*7*>R .

512

366
363
315
52
48

216
826

1,200
1,270
1,080

770
436
418
418
436,

436
436
402
372
198

May.

92
647
985
963
602

436
362
83
84
84

84
&l
88
98
106

105
103
105
100
603

1,070
961
572
176
164

162
162
164
164lea
162

June.

158
154
146
144
142

142
.142
142
144
124.

168
' 526

526
526

: 526

526
526

- 526,
508
508

508
506
508
508
489

489
489
489
489
366

July.

28
27

489
489

471
471
471
471-
471

334
24
24
;23
23

22
22
22
22

20
20
18
18

.' 18

10
19
20
20
20
10

Aug.

18
275
471
471
471

Wl
74fi
746
746

,74«

,746
725725'

. 725
658

405
382
f382 .
379
888
366*

Mft

694
T67

87fi
875
853
832
832,
810

Sept.

788
788
567
432
788

767
,767
746
746
746

;725
725
7At
7M
684

AS4'"' RJU

684
664
064

643
643
623
603
603

584
584
584
 964
564

NOTE . Discharge for following periods, during which water-stage recorder did not operate satisfactorily, 
determined from gage heights estimated from hydrograph and from record of gate openings and elevation 
of watetf in Indian Lake reservoir: Nov. 28, Feb. 1-4, 6-17, Mar. 2-4, 7-11, 13-17, 22-25, 29-31, Apr. 6-8, 
27-29, and May 1-12.

55969  24  WSP 521 11



SURFACE WATER SUPPLY, 1921, PART I.

Monthly discharge of Indian River near Indian Lake, N~. Y., for the year ending
Sept. 80, 1921. 

[Drainage area, 132 square miles >}

Month.

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

359 
10 
26 
22 

746 
1,050 
1,270 
1,070 

526 
489 
875 
788

MinifnntHL

9.0 
8.3
8,6 

12 
267 

9.9
48 
83 

124 
IS 
18 

, 432

Mean.

204 
9.09 

11.9 
15.4 

619 
182 
592 
314 
372 
139 
607 
668

1,270 1 8.3 I 304

Per 
square 
mile.

1.55 
.069 
.090 
.117 

4.69 
1.38 
4.18 
2.38 
2.82 
1.05 
4.60 
5.06

2.30

Run-off 
in inches.

1.79 
.08 
.10 
.13 

4.88 
1.59 
4.66 
2.74 
3.15 
1.21 
5.30 
5.64

31.27

NOTE. Monthly discharge in second-feet per square mile and run-off in inches shown by the table do 
not represent the natural now from the basin because of artificial storage in Indian Lake reservoir.

SCHROON RIVER AT RIVERBAWK, N. Y.

LOCATION.-'-At steel highway bridge near Riverbank post office, Warren County, 
near Tumblehead Falls, 9 miles below Schroon Lake, and 9 miles above 
Warrensburg.

DRAINAGE AREA. 534 square miles. 
, RECORDS AVAILABLE. September 2, 1907, to September 30, 1921.
GAGE. Chain, on upstream side of bridge; read by J. H. Roberts.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge..
CHANNEL AND CONTROL, Gravel; occasionally shifting, Logs become lodged 

on the control at times nearly every year.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.18 feet at 

8 a. m., March 23 (discharge, 5,720 second-feet); minimum stage recorded, 
1;20 feet ( 0.05 foot backwater correction for logs) at 8 a.m. October 29 
(discharge, 87 second-feet).

1907-1921: Maximum stage recorded, 10.7 feet at 5 p. m. March 28, 1913 
(discharge, 13,500 second-feet); minimum stage recorded, 0.85 foot at 
5 p. m. October 17, 1909 (discharge, 28 second-feet).

ICE. Stage-discharge relation affected by ice.
REGULATION. Plow affiected by storage in Schroon and Brant lakes.
ACCURACY. Stage-discharge relation probably permanent during year except as 

affected by ice and by logs on the control. Rating curve well defined be 
tween 150 and 4,000 second-feet. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to; rating 
table. Records good except for periods of ice or log effect, for which they 
are fair. '

Discharge measurements of Schroon River at Riverbank, N. Y., during the year ending
Sept. SO, 1921.

Date.

Jan. IS
31

Feb. 14

Made by 

8. M. Currier.. .........

Gape 
height.

Feel. 
i3.15
o2.38
«2.21

Dis 
charge.

Sec.-ft. 
703
460
373

Date.

Mar. 22
Apr. 12
July 24

Made by 

S.M. Currier.. .........
B, F. Howe............
Howe and Harrington.

Gape 
height.

Feet. 
66.80

3.78
3.35

Dis 
charge.

Sec.-ft. 
4,860
1,460
1,030

Stage-discharge relation affected by ice. 6 Stage-discharge relation affected by logs.



«I?EE

discharge, in N. F., /or #*e year

Day. Oei.' Hi)*. D*e. Jan. Feb. Mar. Apr. May: June. July. ; Aag. Sept.

9.
10.

,11.
12.
13.
14.
15.

16.
17.

26...........
27...........
28........;..
29..............

388
369
m
351

.427
407
467
427
388

427
407
388
369
351

351
316

.447
447

  427

388
351
351

  281 
248

264
97
97
87

186
281

298
316
316
316

316
281

316

2»8 
298 
281 
298 
316

316
316
316

427

427
407
427
427
468

" 512 
512

610.

610
610

1,170

1,100

MOO 
1,020 
1,100

2?100

2,320
2,540
2,540
2,320
1,990

1,420

1,170
1 020

955
890
890
772

718
772
745 
772 

: 772

772
718
662
663
635

610
$85 
 600 
600 
600

600
650
650
600
600

550
550
500

600

480
460
460
440
440
440

400
480
420
400
420

420
380
380
380

336,
400

380
360
360
360
360

360 
368 
340 
82ft 
320

320
340

340
340
360
860

360

360
400

1,200

2'400 
3,600 
3,000 
3,200

3,400 
3,800 
4)000 
3,600 
3,609

3,600
3,340
3,080
2.840
2,370

2,370 
2,379 
1«40 
1,740 
1,550

1,550
1,370
1,870
1,370

1,210

264

369
351
351
333

833
316
883
333
662

1,560

635
"k

5,500 264

5,270
5,430
5,270
5,110
4,790
4,470

1,290 
* 1,210 
1,130 
1,130 
1,130

1,060

1,060
1,210
1,060

990

990
920
800
690
662

1 427

388 
31ft

264
248.

232
232

232
232

232
216,
232
332
232

232
216
201
201
201

201
186
172

172

169
169
172
172

172
186
172
172
172

186
172
186
281
248

232 
232 
232 
 232 
216

201
264

232
232

TJS; -Discharge, Jan. 13 to Feb. 28, determined from gage heights- corrected for ice .effect on basis of 
three discharge measurements, weather records, and. comparison with flow at other stations. Discharge, 
Oct. 1 to Jan. 12 and Mar. 1-23, determined by indirect method tiwing to backwater from logs on control. 
Discharge Apr. 16-19 estimated; no gage-height record.

-Monthly discharge of Sehroon River at RiverbanJc, JV. Y., for.the year, ending Sept.
. " _.   -' . SO, 1921. . ';;., , '-'

, , [Drainage area, ,534 square miles.]

"' Month.

April..........................................
May.. ....... ..........;............,... ......;
June.. ............................ .....I _ .....
July. .._..............,. ......... ,

, ' HpK/\ VAO.P

Discharg^ln secpiid-feet.

Maximum.

447 
468 

.2,540 
772 
480 

5,500 
3,600 
1,210 

388 
1,940 

888 
281

5,500

Mini-mum.

87 
348 
512 

»*40 
i 320 

340 
1,130 

281 
' 248 

316"i&
169

,,;;,. 87

Mean.

338 
337 

1,270
l ;, 601 

379 
2,930 
1,710

- 674 
282 

.. 889 
: 239 

' 202
' ' .-. 826

Per 
square 
mile.

0-633 
.631 

2.38 
1.13 
.710 

5.49 
3.20 
1.26 
.528 

l.«6 
.448 
.378

1.55

Run-off 
in inches.

0.73 
.70 

2.74 
1.30 
.74 

6.33 
3.57 
1.45 
.69 

1.91 
.52 
.42

21.00

NOTE. Monthly discharge in" second^feet per square mile and run-wfit in iifehes shown by the table do not 
represent the natural flow from the basin because of artificial storage in ScMbon and Brant }akes
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SACANPAGA RIVER NEAR SOPH, N. T.

LOCATION. If miles below junction of East and West branches, '3| miles above 
Hope post office, Hamilton County, and 12 miles above Northville.

DEAINAGE ABE A. -494 square miles (measured on topographic maps).
RECORDS AVAILABLE. September 15, 1911, to September 30, 1921.
GAGE. Staff in two sections on left bank, the lower inclined, the upper vertical; 

read by Melvin Willie.
DISCHARGE MEASUREMENTS. Made from cable 100 feet below gage or by wading.
CHANNEL AND CONTROL. Rocky; probably permanent.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 9.30 feet at 

3,15 p. m., Jtoy 11 (discharge, 20,400 second-feet); minimum stage recorded, 
1.59 feet at 6.05 p. m., August 30 (discharge, 89 second-fee*).

1911-1921: Maximum stage recorded, 11.7 feet during the flood of March 
25-30, 1913, determined by leveling ffota flood marks (discharge above 
limits of rating curve); minimum istage recorded, 1.17 feet at 7.55 a. m. 
September 30, 1913 (discharge^ aboiit 16 second-feet) >

ICE. Stage-discharge relation affected by ice.
ACCURACY . -Stage-discharge relation permanent; affected by ice during the 

period December to March. [Rating curve well defined between 60 and 
10,000 second-feet. Gage read to hundredths twice daily. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records 
good except during periods of estimate, for which they are fair.

Discharge measurements of Sac&ndaga Rwer near Hope, "N. Fij during the y&ar
ending Sept. 30, 1921.

Date.

Nov. 19
July 27

Made by   

C.C. Covert..... ........................................................:

Si
Feet. 

2.72
2.26

Dis 
charge

8eC'fk*

357

Daily discharge, in second-feet, of Sacandaga Rwer near Hope, N. Y., for the year
ending Sept. SO,

Day.

2. ....................
3.....................

5.....................
6.....................
7.....................
8......................
9.....................

10...:.................
11.....................
12.....................
13.....................
14.....................
15.....................
16.....................
17 ....................
IS
in

20.....................
21.....................
22.....................
an

2*. ....... .............
25. ............ ...........
26....................:
27....................;
28.....................
on

,30. > ....^. .............
31. ....... ..............

Oct.

2,230
2,080
1,810
1,680
1,440
1,220
1,010

865
740
660
658
465
454
421
400
370
350
320
301
273
255
213
175
154
141
132
138
454
.432
421
405

Nov.

438
1,110
1,010
960
865
700
590
590
660

1,010
910
740
700
590
590
558
590
590
590
525
485
660
oin

1,010
910
740
660
625
590
$90

Dec.

558
558
558
525

2 280
4,280
1,330
525

' 525
465
421
390
375

4,960
8,490
4,230
3,330
2,740
1,680
1,440
1,220
1,160
1,680
1,680
1,440
1,110
865
740
740
740
700

Jan.

700
910

1,110
960
820
740

Mar.

1,440
1,940
2,930
4,480
5,790
5,790
5,250
5,790
6,930
7,530
8,830
8,830
7,530
4,990
6,350
9,900
8,160
6,070
4,990
6,350
6,930
6,350
6,350
5,260
3,540
3,330

Apr.

8,830
3,130
2,740
2,560
2,230
1,940
1,810
1,680
1,560
1,440
1,220
1,110
1,060
1,110
1,280
1,560
2,230
2,560
1,940
1,680
1,680
1,940
2,390
2,230
1,940
1,680
1,560
1,440
1,220
1,940

May.

3r13ft
2,560
2,080
1,680
1,440
1,220
1,110
1,010
910
820
740
700
660
700
625
590
525
495
465
421
380
370
465
443
421
395
370
355
421
421
385

June.

350
320
292
278
264
264
247
230
217
205
213
310
400
454
370
273
230
217
198
194
182
168
161
150
141
168
205
335
600
910

July.

9JO
820
700
525
320
202
161
150
135
660

14,000
5,790
2,930
1,810
1,560
1,440
1,440
1,440
1,560
1,440
1,110
910
660
525
438
380
340
315
305
292
320

Aug.

305
282
260
238
213
198
264
405
380
360
345
320
301
282
251
209
190
230
370
320
255
198
182
164
138
122
108
101
96
91
128

Sept.

'. -110
ill
106
101
101
96
91
106
106
111
230
221
238
305
292
801
242
164
104.'96

301
>2
169
273
320
255
194
161
141
135

NOTE. No gage-height record Jan. 7 to Mar. 5. Discharge estimated by comparison with record fpr 
.Sacandaga Biver at Hadley, as follows: Jan. 7 to Feb. 28, 550 second-feet; Mar. 1-5,1,000 second-feet.



Monthly discharge of S#ti&nd»gfr Rivetfnew H&pefN. F.^/er

[Drainage area, 494 square miles.]

..." MonfhU '"'. , "' r ' .'

OtSober...... .......... I;;... ..,;.;.. ........
November   -  '.  J;-
December *''   -'  '   <

February.,,...... ..........................Match. '     . ' J '" - ''' -.   '  *  ;-.
April    ! : " li;: ' ^ { f ' .' -.
MaT   '  * ' ' :   ' ' 'Jane ' ' '"'  '' : "' '''"
Jjjjy -. ! -     ' .-'    '".  -*>. .

Aqgust..., .............................. v......
Sejttembef: .......................;.....'...,...

Discharge in second-feet.

MatimtttB.

2,230
: i,«P

'  *  9,900
3,880 

' 3,J30 
910 

'14,000 
405 
320

; ; _14,W)0

Minimum.' -  , ' '  '

  132

 V' .',

, !":;' ?38ii';
"- : '135 ; 

91

o'.:: 9^

? Meafi,.:-.

550 
5,090

1,43K>
,236,

' 1,180 :

-'-»*»
sqttalre 
mils.

1.34 
- 1.45 
! 8.38 

1.24 
1.11 

1&22 
3.79 

« 1.72 
 "-'.581 

"2.85 
. ,.478

  '2.39

in inches. ^

1,5|

L4S 
LIB

11.-78 1
I'M
,68 >' 

3-29 
.55
 *?;

32.55'

LOCATION. Saljf a mile<west Q£ railroad station.^ Hadley-f Sa'raSga County, t 
; mile above mouth of river, and 4% miles below site4 of proposed storage dam

at Conklitigville. - ' ' ' . -   ^ 
BJKAINAQE ABBA, *lj060 square miles {measured,.,on topographic paaps). 
BTicoBiis-AVAjLABLffi, January 1:, 19H, to September 30, j9Si. ;:|5eptember 13^

1907> to December SI, 1910, at upper bridge statiofl; September'24, 1909,
to midsummer of 1911, at lower bridge station. 

GAGE! Gurley 7-day repeating;graph watteri-stage recorder in a Gbocrete shelter
on the left bank. Recorder inspected by J. F. Kelly. 

DiscHAROE MfiAStJKEMENTs.^ Made from highway bridge half a mile "below gkge
or by wading.

CHANNEL AND CONTROL. Very rough but permanent. 
EXTREMES OF DISCHARGE. Maximum stage during year from water-stage

recorder, 8.28 fe^t at BOO* March 23 (discharge, 11,800 second-feet); mini- 
, mum stage from water-stage recorder, 2.54 feet September 10-12 (discharge,

153 seep.nd-feet)^
1911-1921: Maximum stage from water-stage recorder, 12.36 feet 11

a. m. to neon March 28, 1913 (discharge, 35,500 second-feet); minimum
stage from water-stage recorder, 2.25 feet September 16, 1913 (discharge> 61
second-feet).

ICE. Stage-discharge relation usually affected by ice. 
ACCURACY. :Stage-discharge relation permanent; not affected by ice during

year. Hating curve .well defined between 150 and 20,000 second-feet, 
' Operation of water-stage recorder satisfactory throughout year except for 
. a few days. Daily discharge ascertained by applying to rating table mean

daily gage height determined by inspecting recorder graph, or for days of
considerable fluctuation^ by averaging discharge for intervals of day.
Records good.

No discharge measurements were made at this station during the year.
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Daily

SURFACE tAET I.

tj of Saeakdaga Rivsfr oft-- Jfaettey; N. Y., for the 
ending Sept.-SQ, 1921.

Pay.

i.............
I:::::::::::::
4.............
5.............

6.............
Di::;::::::::::

11.............
is.-.,*..........
13.............
14.............
15.............

18if:::::::::::::
18.............

20.............

21.............
22.............
23.............
24.............
25.............

26.. ...... .....
27.............
28.............
S9... ...........
30.............
31...*. ........

Oct.

2,490
3,660
3,350
2,780
2,190

1,620
1,270
1 030

864
738

637
573

.532

474

455
430
412
407-
401

395
384
366
350

,344

339
344
639

1,370
1,260
1,040

Nov.

928
Ml

1,310
2,350
2,270

i arm

1*350
1,WO
1 440

n A£A

2,030
1,700
1 <U¥I

1,230

1 | AA

1,080
1,280
1 460
1 &1A

1*320
1,900
£350
3^350

3,060
2,690
2,350
2,030
1,760

Dec.

1,800
3 'ren

4 4ftfl

 4 460
4^700

5,730
6,270
6,000
4,950
4,340

3,770
3,060
2,520
3,490
7,740

10,000
10,000
8,370
6,840
R 14ft

t Mft

3,560
3,350
3,580

'3,060

2,030
1,800
1 "JSft

1,800,
1,710
1,680

Jan.

1,610
2' 110
2,520
2,520

2,350
1,950
1,680
1,680
1,430

1,520

i'anfl
1,290
1,020

1,060
1,140
1,140
1,330

1,420

1*200
1,110

1,150
1,150

1^010
976
976

Feb.

1,040
1,100

976
' ftlft

882
Qtn
956
866

1,820
010

873
QSfi

847
Qflfi

S64

1,160
1,570
1,320

1,350
i lift
1,020

966
1,160

Q3R

855

* . * f f

 ' '   "

Mar.

838
fiftO

I'TOO
2,' 110

2,270
2,870
3,880
4,950
6,140

7 dlfl

10,000
10,000
10,000
10,000

10,000
10,800
11,500
10,400
9,030

9,030

n'soo
10,400
9,370

9,710
10,000

1 9,71*

8^370f
,7»480

Apr.*

6,550
6,000
5,470
4,820
4,340

3,990
3,560
3,150
2,870
2,690
n jqrt

3E 1<W

1,950
1,760
1^700

2,110
2,870
3,660
3,990
3,880

3,fi6ft
3060
2,870
3,150
3,560

3,460
3,150
2,780
2,350
2600

May.

4,100
4,700
4,820
A ARfl

3,880

3,25tt
2,520
1,520
1,320
1,260

1,250
1,150
1,110
1 4(V)

1,440

1,230
1,070

956
864
795

738 >
676
637
630
630

738
873

; 778
683:
668
m

Jane.

698
594
519
486
486

506
449
407
378
355

350
401
665
698
615

519
443
389
361
339

307
283
273
263
268

263
263
312
395
714

July.

1,050
813

652
519
412

355
323
323
344
426

1,380
4,460
5,210
4 SSft
3,660

3,660
3350
2,600
2,190
9 £tn

2,520
1,880
.1,440
1,160

4M7

795
675
587
526
499
559

Aug.

552
486
449
412
389

361
355
499
512,
455

378
412
573
fidS

519

443
389
383
455
573

526
455
389
339

283
250
232
218

- 205
210

Sept.

214
218
2X8
210
197

193
"iw

f W

' :S: iS3
1 yitsy

306
232
222

189
201
222
268

254
258
334.
372

, 321

312
312,
aaP

''288*
!.».....

NOTE. No gage-height record Sept. 10 aad 11; dutedliargemttmated,

Monthly discharge of S&ccwdoga Riper at Hadley, $  Y^for th^ year ending
' " ' ' ' 30, ' " ' ' "' "' ' "'

[Drainage aEea,lj

Month.

Oct<^>6r   ' " '  : ...

February.............................'.........

April............................................
May.^.^!i'.i-...i^:J:L...,::^.::VJ...^l-.

July....l..................I...................

ri, ;;., ;J)is«l>argftin^e«»cMe0t..^ ^ . .  

Maximum.

.3,660 
3,350 

10,000 
, , ;2,520 

1,570
; ;r.U,i500

6 550 
' 4820 

714 
1 5,210

, :.,;'«*«. 
372

11,500

Mi-nlTn^m.

-»;- .;-»?9 
901 

1,580 
976, 
812

.--. i 838;

. 1,700 ":'>  '  680

. <- ; K205-. 
153

. ,. 153,:

Mean.'
!H ,' C. !/

-~**4,   '
,1 1,020; 

1,770 
4,390

,7^ 460 
3,350 ' V q:fl40' 

, ,433 
1 1, 620

.. ',.«»
234

,,^«P

..-..Per .., 
square 
nnle. I

0,^62 
1.67 

-4414
MO ; '*««-

.U.,;?-04

"3.16 
-  : " ft«5

'- 1*:'-;,s
-i-V«Mj

 Rufrofl 
in inches.

, 1.11 
1-86 

  -  4.77

' {* 
   / -  ;8,1> 

3.53 
*'  ' 1.79
... ; .48iv---!'-' 1.76

,...  /  :. .44

,; ,K "^
U-v 26' 70



OTDSOF BIWR B4.SHJT, i s

  HOPSIC RIVER NEAR EAGLE BRIDQE, N. Y. ^ liv;,,\  ./,'. ,,-^

LOCATION. Half a mile below Walloomsac River and 1J^ miles above Owl Kill
and Eagle Bridge, Rensselaer County.

DRAINAGE AREA.^512 square miles (measured Oft topographic maps). 
RECORDS AVAILABLE. August 13, 1910, to September 30, 1921. September 25,

1903, to December 31,1908, comparable record at Buskirk, 4 i$Dtes below. 
GAGE. Chain gage on left bank near farm house of James Russell. Gage read

by Dennis Mironowiez and Michael Murrane. ; 
DISCHARGE iiEAS^^S|*N*s.-^Miftde from cable half a mile betow gage or by

CHANNEL AND CON.TROL.   Gravel; somewhat shifting.
EXTREMES OF DISCHARGE.  ̂ Maximum stage recorded during year, 11.05 feet 

at 7 a. m. March 10 (discharge, 11,300 second-feet) ; minimum stage recorded, 
, 2.30 feet at 7 a. m. September 26 (discharge^ 66 second-feet) .   

1910-1921: Maximum stage recorded, 13.5 feet at 7.30 a. m. July 9, 1915 
(discharge, 16,700 second-feet); possibly higher stage previous to August 17, 
1914, as gage was Inaccessible at extremely high water. Minimum discharge i 
recorded, practically zero at 5 p. m. September 14, 1913.

ICE.   Stage-discharge relation affected by ice during most years.
REGULATION.   Flow affected by storage on Walloomsac River and at Hoosick 

FallSj 2 miles above gage.
ACCURACY.   Stage-discharge relation practically permanent during year except 

as i affected by ice, January arid February. Rating curve well defined 
between 150 and 9,000 second-feet. Gage read to half-tenths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating 
table. Records good, except for periods of low water, when semidafly gage 
height may not indicate the true mean, owing to abnormal fluctuation in 
stage, and for periods of ice effect, for which records are fair.

Discharge measurements of Hoosic River near JSagle Bridge,
ending Sept. 30,

Y,, during the year

Date.

Feb. 3
19

Apr. 30

Made by 

E.B.'Shnpe. ..........

Turtle and Kiddle 6....

Gage 
height.

Feet. 
03.88
3.05
4.54

Dis 
charge.

Sec.-ft. 
414
548

1,010

Date.

Aug. 23
Sept. 20

20

Made by 

.....do..................

-":' ' '   : ',' .

Gage 
height.

Feet. 
2.95
2.86
2.86

Dis- 
charge.

Sec.-ft. 
192m
182

a Stage-discharge relation affected by ice.
& Students of Rensselaer Polytechnic Institute under supervision of E. B. Shupe.



STJKFACE. WAfflBE SUPPLY, : 1021y PAST I.

Daily discharge, in second-feet, of ISoonc MvW nearHagle' Bridge, N. Y., for the 
,    year ending Sept. 80,. 1,921. .

Day.

1.... .......
2...........
3..,iv;......
4...........
5...........

6  ........
7...........
8...........
9...........

10............

H~.i. ......
12...........
13...........
14.-.,
15...........

16...........n. >.-...:.....
18...........
19...........
20...........

21......:;...
22...........
23...........
24...........
25...........
tvt

27...........
28..*. ...'....
29...........
30...'..:.....
31.:.. .. »..

Oct.

m
2 690
l',470
1.100

980

905
870
610
528
450

405.
450
450

i860
405

320882-
475
320
360

302
285
285
220
220
 win
405
765

, 730
610

:  ,-4T5

Noy,,

  582
730

4,600
1,880
1,190

tun
905
940
Sftfl

1,020

... 870
730
670
EOO

640

610
; 870

1,100
835
730

670
640

4,450
4 '<7W

2 ftQA

O Olft

1 570
1,470
1,190 730

Dec.

MOO
4 4502', aw
2,100
3,590

8,620
4,010
2,570
1 880
2,' 100

1;990
1,670
1 470
2.210
6,710

3,320
 $450
,Zt 100
1 670
1,470

1,280
1,100
1,280
1;280

870

670
700
835
870
870
SflO

Jan.

765
1,370
1,570
1 190
1^370

1,100
1,020

o/tn
' TOO

640
7QA

too

600
1 QAft

1,000
' 700

enn

460
. 550

6SO
7W
700
KEfl
ton

KnA
ken
iSft
420.
400
480

Fep,,,

 am
460
400

,380
420

: 1,300
700
550
Krtn
-tin

-Ida
420

' 420
430
KAft

750
2,800

. , 1, 100
6lt>
405-

Wfl
610
500
500
555
KAft

320
1,100:

.Mar,

1 9JU1
l'j870
2,100
1,470

870

1,020
2,330
2,570
4,750
8,620

4J,t50
2,690
j£320
3,190
o ooh

2,570
2,690
2, 100
1,570
3,-060

3,190
2,690
1,670
1,470

. 2,570

,2,«90
2,570
1 990
l!770i,'5ro
^,470

May, :

1,990
1, 880
1,870
1,020
1,100

CMfl
<un
sno

' yoo
405

we
' ' ^SS '

870
582

555
42g

382
380

340
268
382
320
235
do1!
382
*»afi
235

 ^905
, 1,190

June,

340
320

  ' 286
340
 450

' 320
360
185'155

136

180
250

i " 235
,, 193;

160

180;; 20S
, 132

116
; 142

150
1 %£\

142
142
150

> 108
610
610
405

1,900
',

July.

1,370
940

1,080
610

  : 428

' 382
320
235
428

-<475

700
302

' 302
235
610

1,190
*?5 ;

,450
382
450

<64n
302
235
250
182

, 478;
152

    17*>.

. 235
1 285'

235

Aug.

, 450
235

,235
ion
m
148
140
165* 158 :
172,

. las'-
199

  152 ,

202'

190
185

196
152 -, m,
120

; 16S (, w-

Sept. ;

170
170

. 17fi
116

OR

  iQ4!
160
17ft

145
lOfl

79
145
160

160

, 140
120
124
140
16tf

ito
140
220
152
130

OK
160

u. 145
, 130

' ;; 170

NOTE. Daily discharge, Jan. 14 to Feb. 17, ascertained from gage heights corrected for ice effect from two 
discharge measurements, study of weather records, and comparison with record at flow of Sacandaga Biver, 
at Hadley. No gage-height record, daily 'discharge estimated by comparison with rec6rd of Seoandaga 
River at Hadley, as follows: Apr. 1-30, l,270see.-ft.y Aug. 15-22,220 sec.-ft.

Monthly discharge of Hoosic Rivet at Eagle Bridge, N. Y., for the year ending Sept.
30, 1921.

[Drainage area, 512 square miles.]

Month.

October...................................

December ................................
January. .................................
February. ................................
March................................ . .
April.....................................
May......................................

July......................................
August...................................

Discharge in second-feet.

Maximum..

8,020 
4,750 
8,620 
1,900 
2,800 
8,620

1,990 
1,990 
1,370 

450 
220

8,620

Minimum.

220 
582 
670 
300 
320 
870

235 
108 
152 
120 
79

79

Mean.

845 
1,390 
2,220 

777 
647 

2,540 
1,270 

686 
305 
447 
193 
144

959

Per 
square 
mile.

1.65 
2.71 
4.34 
1.52 
1.26 
4.96 
2.48 
1.34 
.596 
.873 
.377 
.281

1.87

Run-off 
in inches.

1.90 
3,02 
5.00 
1.75 
1.31 
5.72 
2.77 
1.54 
.66 

1.01 
.43 
.31

25.42



'- .-\ .."' > /' MOHAWK aiYEE AT CmJCSPENT JWat} H/T. .^.n^y, . ; ;,;A*

LOCATION. At Crescent dam of Barge Canal, 3 miles above mouth of river at 
Cohoes, Albany County.

DRAINAGE ABBA, 3,490 square miles (measured on topographic maps: by the 
State engineer department).

REGORwihAVAftABWB. December 1, 1917, to. September 30, 1921.
GAGE. Gurl%y, 7-day graph water-stage reorder d,£ left bank* 5.0;'feet above 

guard gate at head of Waterford flight of locks and 200 yards from left end 
of spillway. Inspected by operator from Barge Canal power house at dam.

DISCHARGE MEASUREMENTS. Made from sJ$el highway bridge at Crescent, 1| 
miles upstream. ' ; ;.   

CHANNEL AND CONTBOL. The control is the crest of the spillway.
EXTREMES OF DISCHARGE. Maximum stage during^year ', from .water-stage! 

recorder, 8.31 feet at 8 a: ti*. December j6 (disehitt-ge, 5G/300 Sec0nd-feet); 
minimum -discharge, 1,020 second-feet September 1-1.
, 1917-1921: Maximum stage recorded,9.24 feet at,4p. m. March 27, 1920 
(discharge, 67,200 second-fe^t); minimu^o: stage recorded, 4.04 feet at 6 a. m. 
August 21, 1918 (discharge, 167 secondwlefit). <

DivEBsioNs. Water is diverted at this point for canal purposes through Lock 6 
and through the power plant located at*;this lock.. ThetdUbwjfpg tables of; 
discharge include'the flow through Lock 6 and through the powet plant.

REGULATION. Seasonal distribution of jflow ! regulated' by the Delta reservoir 
on .the upper Mohawk, and by Hinckley reservoir on West .Canada Creek f 
Large diurnal fluctuations occur during, low water caused by operation of 
movable dams upstream. ' , . ,

ACCURACY, Stage-discharge relation permanent; .probably not affected by ice. 
Rating curve well defined between 5,000 and 50,000 second-feet. Record 
from water-stage.recorder satisfactory. Records good.

COOPEBATION. Record of gate openings June 9 to September 30 furnished b'y 
Cohoes Power & Light Corporation. r

Discharge measurements of Mohawk River at Cr'escent dam, N. Y., during the year
ending Sept. SO,

Date.

Nov. 26
9IQ

Dec. 2
6 

15

Made by  ;

.....do....  . ............ 

.....do.................

Gage 
hei^t.

Feet. 
5.75
5.23
7.43
8.22 
8.02

: Dis 
charge.

SecJt. 
12,100
6.350

34600
47.900 
46,800

Date.

Dec. 17

14
20

Made by  

Shupe and Lauterhahn .

Gage
height.

Fed. 
6.26
5.37
4.74
5.49

Dis 
charge.

Ste.-ft. 
18,400
5960

785
8r970
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Daily discharge, in secondtfeei, &f M<&katek: Ri»ef-at;Gteec&ittfam, N. Y., for the 
year ending Sept. SO, 1921.

Day.

1.........
2.........
3.........
41........
...........

6*..-;.i...
7.........
8.1.......
9.........

10.........

11.........is.......:.
13... .«...>
14.........
15.........

16..1......
17.........
18.........
19.........
20.........

21.,. ......
22.........
23.........
24.........
25.........

26.........
27u. ......
28.........
29.........
SO.........
31.........

Oct.

39,800
27,100
9 700

-5; 480
5,590,

4,230
3,640
3,636
3,200
3,100

2,730
2670
2,670
2620
2,516

2,480
1,776
2,236
2,500
2,510

2,030
2 190
1,830
2,140
l'T50-

1,916
2,290
2)200
3,430
3,080
2,780

Nov.

2,770
2820
5,520
7 600

;. 4,980

3,470
3,650,
3,326
3,260
5,130

5,780
3)750
2,8(»
3,650
3,110

3,100
4,336
9,070
9,380
6,650

5,450
4,380

17360
28,300
16 200

12,506
7,246
5,470
6,356
6 46ft

Dee.

7.070
31700
28,606

;lft,200
,21;50D

ML. inn
21 500
12300
7,250
6)530

6,280' !;5,870'
8,490
8.940

41,600

28; 800
20.300
16,200
12,300
5,690

5,450
5,300
4! 780
6,240
a, 080
4,22(1
3,140
1,920
3,240
3.690
3,890

Jan.

4,000
4*260
9 97fl

11,100
5,929

'8,620
7,620
5 430
5050
4,200

3,410
3,480
2630
2,090
2,920

4.620
4,130
1,810
1,420
2,090

2,300
3,380
6,140
5,900

2,520
1,840
2,250
2,410
2,690
2,410

Feb.

2,410
2:110
9,300
2280
2,3@0

3,350
3,870
3)740
3,040
2,630

2,570
2*686
2 520 <
2300
2,300

2,820
4,210

15 500
9780
5,990

3.610
2 920
2,800
2,920
2,690

2,570
2,356
2,690

Mar.

5,250
S,$&

gf.lfifto
15,190:

8,820

27)500
32,000
38,400

25,300
19,600
18,20ft
19)600
15,500

is; 200
21,700
17,500
14900
15,700,

22.400.
21,700
19,600
13,500
ll)«00

13,900
18,200
15500
14,700
12)900
Id, 600

Apr.

13,500
X4,*08
11,1QO
8.710
fj930

7,220
8,360
4-120
4,350
4' 570

4,450
4,490
3,930,
2 560
2y460

2,240
2.810
9,660

10)300
8,520

6,370
6,140
6 380
9050

ll)200

7,620
5,970
4,380
4,720

11,800

May.

2.1; 100
19,300

7*230
Si 740

4,870
5,Q5Q
4,160
3,560
3,180

3,070
3,080
3 120
3,410
3,550

3,300
3,010
2,700
2,640
2,500

2,610
21470
2,050
2,000
2)210

2,810
2,850
1,9801)956
1*800- -':'<:,

June.

2,270
1,950
1,820
l)806
1,700

1,«80
1,580
1 510
1,620
1,380

1,500
1 440
1,440
1,320
l)330

1,290
1,380
1 196
1 090
1,390

1,200
1 160
1,080
1,050
l'l70

i,w
1 270
1,260
1*260
1,380
..  ./

July.

2,030
2,190
1,760
'2,080
1,570

1 480
1,430
1,486
1»7TO
1,430

1,370
3766
2.690
2,160
3)360

5,100
3 500
2,040
1 946
6,870

&,240
4^350
3,600
2,010
2)290

1,810
1,910
J 7OA

1,760
2,520
2680

Aug.

1,860
1,816
,lrfl»
1,940

r lj 746

1,580
1,189
1,490
1,220
.1,480

1,656
2,000
2,590
2,060
1,820

1,440
1 550
1,800
2;220
2,456

1,626
1 790
1,436

1*560

1,570
1*690

. j':220
l)230
1,200

Sept.

1,686
1,810
1,890
1,410
1,680

1,346
. l)380
1,466
1,480
1,616

1,020
1,610

, 1,440
1,490
1,380

1,326
1 240
1,150
1 380
1,370

1,360
1,460
1 630
1,340
l)086

1,340
1,170

,1,250
1,200
1,370

NOTE. Figures of daily discharge include flow over ipftfwayV through locfc and power house and through 
sluice gates and mud gate. - .: ; ; ... ..._._, ,, ;-- j , ,,-.

Monthly discharge of Mohawk River at Crescent dam, JV. F., for the year ending 
-, . ,. - SeyLSO,19n, ,\\ «=  ',.,,, ,, f.<;«, ^  *,

[Drainage area, 3,490 square miles.]

Month.

Otitofcer. . . . ......./...........................

May

July...........................................

The year...... ..........................

Discharge in second-feet. ;

Maxitoum.

39,806 
28360 
44,100 
11,100 
15,500 
38,400 
14,400 
23 100 
2,270 
6,870 
2,590 
1,890

44,100

Minimom.

1,750 
3,770 
1,920 
1,420 
2,250 
5,250 
2,240 
1,800 
1,050 
1,370 
1,180 
1,626

1,020

Mean.

5,020 
6*770 

12,900 
4,280 
3,620 

18,100 
6,920 
4,590 
1,420 
2,610 
1,670 
1,390

5,810

Per 
square 

1 ioile. 1

1.44 
1.94 
3.70 
1.23 
1.04 
5.19 
1.98 
1.32 
.407 
.748 
.479 
.398

1.66

Run-off 
in inches.

1.66 
2.16 
4.27 
1.42 
1.08 
5.98 
2.21 
1.52 
.45 
.86 
.55 
.44

22.60



HUDSON

 . .... vv . ... v ...i,,^

LOCATION.   1 mile below dam at Hinckley, Oneidai County, and a quarter of a 
mile below New York Central Railroad bridge.

DRAINAGE^ AREAI   373* square miles (measured bri topdgraphic Htaps). ' -' '
RECORDS AVAILABLE.   June 14, 1919, to September 30, 1921.
GAGE.   Gurley 7-d^|r graph water-stage jr|cbrder' on light bank; inspected by 

Charles B> Cady, gate tender at State1 dam.
DISCHARGE MEASUREMENTS.   Made from cable 1,000 feet upstream from gage,
CHANNEL ANi»coKtTKOi<.r-Large boulder^ on solid rock bottom; practically 

'' permanent,  -  (  '      ^     ' .>
EXTREMES OF DISCHARGE,   Maximum stage during; year, from water-stage 

recorder, 7.48 feet 6 a. m. to 8 a. m. March 22 (discharge, 7,020 second-^1 
feet); minimum stage from water-stage recorder, 3.31 feet at 3 p. m. Sep 
tember 5 (discharge, 207 second-feet).

1919-1921: Maximum stage, that of March 22, 1921; minimum stage, 
from water-stage recorder, 2.53 feet at 12.30 p. m. August 31, 1919 (dis- 

. charge, 8 second-feet), gates in dam closed. :
ICE.   S;tage-dteeharge relation ftot affected by £ce. .
REGtTLATioN.i--Seasonal flow regulated by storage in Hinckley reservoirj 

Consolidated Water Co.'s reservoir on Black: Creek at Gray, and several 
small lakes. Slight diurnal fluctuation at low stages caused by operation of 
the Fiber Co.'s mill at Hinekley..

DIVERSIONS.   Water supply for TJtica is diverted from Hinckley reservoir by 
Consolidated Water Co.

ACCURACY.   Stage-discharge relation permanent. Rating curve well defined 
between 100 and 4,000 second-feet. Operation of water-stage recorder 
satisfactory throughout year. Daily discharge ascertained by applying 
to rating table mean daily gage height determined by inspection of recorder 
graph, or lor, days of considerable fluctuation by, averaging, discharge for* 
intervals of day. Records good.

Discharge measurements of West 'Canada Creek 'at Hfnckley, N. Y., during the year
ending Sept. SO, 1921.

Date.

May 18

x Made by     .... , Gage 
  hfii^t.

Feet. 
4.60
4.28

Dis 
charge.

See.-ft. 
1,090
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Daily discharge, in. second-feel, of 
. , , , year ending Sept. SQ? J.9%1.

, N. Y., for the

Day. Oct. Nov. Dec, May, Jui^e. July..

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

22..
23..
24.. 
25-.

26..
27..
28..
29.. 
30!.

700
700
700
700
700

700
700
700
700
700,

700
700
700
700
700

700
700
700
660

700
700
700
660

660
700
780

TOtf 
700

70Q 
700 
700 
700 
700

700 
700 
70ft

140
740
780
780
780

780
780
780
780

780
780.
825
825

825
780

740
620

660
too
700
700

700
700
960

1,129
1,060,

1*100 
1,180 
1,500 
1,830 
4,590
4,830' 

3,180 
2,280 
1,970 
.1,960

1,530
825
825
825

,, 82f

825
825
825

1,180
,1,180

1,1801,180' 

1,180 
1,180 
1,180

1.180
1,180

1/180 
1,130.

1,180
1,180

1*180

1,120 
1,120   
1,129 
1,120 
1,120
1/120 ; 
1,120- 
1,120 
1,120 
1,120

1,120
1,120
1,120;
L060

i!o6o,

1*010

1,010 
960 
960

--980

96ft 
915 
915
870
870

,870

870

870
.870
825
825
370

870
870

87.0
825
'825

 825' 
825 
870 
960

1,060.

1-'*2i» 

1*420 
1*420

1/480

4,610

3*18,0 
2,980,

4,300
4,300
4,560
4,060
2,780
2,100

2,,780, 2*600' 
2,440 
2,440 
2,440

1,300
1,300

1,300

740 
T40!

\?m
1*240

i;3.oo
I'lSO

1,060
960

780

' ' ' 870 
780 
780

  780-

< ^>

 J 7*0,
740

> ! '780

' 74()
' J 740

;74.Q "780
,-. ,780

780

:788' 
,780

'780 
'"740 

? 740;

740
740
740
740

740
660

!-585
  w

462.

.439; 
418

408/ 
387

403 
'810$

398
' 398
i 4f3

405
483

398 
*<»

: 403

.-W, 

.,434 
445'
'%;

1,060 
780

.«20 
,550

t;6^0 
MO 
660 
700

700
700

,700
700
700
708'

w
700. 

;7.M

70ft 
7(» 
TO8- 
700, ; 700'

700
700

,709;. 700

7,00, 
700 
6«0 
660

660 
700 
700 
700 
780= 

,.66Q

660 
660 
660 
237. 
34* i

660
660

660

660
620
620
620
620

620
620

63Q

585
550
550
550
550

550
550
550
550
550

MohiMy 'discharge ; o/ West Canada Creek at 'Hitibklift/',' M F.y fof 'the ' year ending
Sept. 30, '

[Dr»iaage area, 373. square pi jles.j ;

Month.

December . ....................................

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

700 
825 

4,830 
1,180 
1,060 
6.520 
2,780 
1,760 

740 
1,550 

700 
660

6,520

MiniTmiTn.

660 
620 
660 

1,060 
825 
825 
740 
740 
387 
398 
660 
237

237

Mean,

695 
750 

1.390 
1,140 

920 
2,330 
1,400 

870 
524 
607 
695 
588

995

Per 
square 
mile.

1.88 
2.01 
3.73 
3.06 
2.47 
6.25 
3.75 
2.33 
1.40 
1.63 
1.86 
1.58

2.67

Run-off 
in inches.

2.14 
2.24 
4.30 
3.53 
2.57 
7.21 
4.18 
2.69 
1.58 
1.88 
2.14 
1.76

36.20



HI?DSQJT KITES PASJST.

CANADA CHEEK AT EAST BRIDGE, w. y.

LOCATION. In Kast Bridge, Ete'rkimer County, 4 miles upstream from junction 
with Mohawk River at Herkimer.

DRAINAGE AHEA.-^S?^ scjuare miles (from report of State engineer).
RECORDS AVAILABLE. May, 15, 1905, to December 31 1910; Jan. 1, 1912, to 

December 31, 1913; October 1, 1920, to September 30, 1921.
GAGE. Guriey 7-day graph water-stage, recorder on left bank, 500 feet belpw 

highway bridge; inspected by engineers frdm the office of Jfclie State engineer 
and surveyor. A tape gage at highway bridge was used 1905 to 1913.

DISCHARGE MEASOREMENTS*. Made from downstream side of .highway bridge 
or by wading, *

CHANNEL AND CONTROL. Small boulders and coarse gravel; probably perma 
nent under present regulated flood flows.

EXTREMES OF DISCHARGE. -Maximum stage dur-ing yfear, from water-staife 
recorder, 5.27 feet at 9 a. m. March 22 (discharge, 6,400 second-feet); mini 
mum stage from water-stage recorder, 1.25 feet at 3 a. m. June 27 and 3 
a..m. July 11 (dischfarge, 164 second-?feet),,

ICE. Stage-discharge relation prob>bly not affected by ice.
REGULATION. Seasonal flow regulated by storage in Hinckley, reservoir, Con 

solidated Water Cq.'s reservoir on Black Creek at Gray, and several small 
lakes. Diurnal fluctuation caused by operation of mills -and power plants 
upstream.

DIVERSIONS. Water supply for tJtica is diverted from Hinckley reservoir by 
Consolidated Water Co. Water is diverted below Trenton Falls power 
plant during navigation   season, through Nihemile feeder and Ninemile 
Creek, into toe Barge Canal. See record for Ninemile feeder (p. 170).

ACCURACY. Stage-discharge relation permanent. Rating curve very well de 
fined between 300 and 3,000 second-feet. Operation of water-stage recorder 
satisfactory except for few short periods. Daily discharge ascertained by 
use of discharge integrator. Records good.

Discharge measurements of West Canada Creek at Kast Bridge, N. Y., during the 
period Sept. 89t 1920,;to Sept. 80, 1981. ,

Date.

1920. 
Sept. 29

Oct. 11 
22
22

1921.
Jan. 31

Made by  

Currier and Lammiretix 
.....do.................
.....do.................

Currier and Harrington.

Ga*>e 
height.

Feet.

2.27 
1.80
1.82

2.66

Dis 
charge.

Sec.-ft.

659
938 
450
471

1,310

Date.

1921.
Mar. 1
Mar. 12

25 
Apr. 20
May 20
July 21
Aug. 27

Made by 

S.M. Currier.... v......
.....do................. 
B. F.Howe.. ..........
Howe and Currier. .....

C.C. Covert..... ......

Gage 
height.

Feet.
2.72
3.10
3.67 
3.12
2.20
2 63
1.58

Dis 
charge.

Sec.-ft. 
1,500
2 090
3,080 
2.110

861
1,390

324

« Reading from tape, gage at bridge.



SURFACE WATER SUPPLY, 1921, PART I.

Daily discharge, in second-feet, of West Canada Greek at tfasi Bridge, N. Y., for 
theymr ending Sept. SO, 19%1.

Day.

1..............
2..............
3..............
i*... ..........
's:.... .........
6..............
7..............
8..............
9. .............

10.............;

11..............
12..............
13..............
14... ......,-..,
15..............

16..............
17..............
18..............
19..............
21..............

21':.,.. .: .....
22 J. «.:....,'.....

23..............
2t:.;.. .........
25..............

2ft..............

25 ' '
29..............
30..............
31..............

Oct.

800
800
810
.865
772

750
732
731

698
733
722
691

696
655

' 762
693
665

698
681

599
701

642
676
793
705«W'

657

Novi

911
851

1,420
903
809

753
771
832
991

1,320

909
902
857

923

863
1,630
1,420
1,180
1,150

1,060
1,330
4 2401,'980'
1 1 on

1, 130
1,020

995
1,060

825

Dec.

1,800
2 7sn
1,300
1 140

2,900

2,320
1,560
1 190
1^350
i ton

1,260
1,420
1,520
4,230
4,630

&. osn
3,620
2,710
2 1 Bft

2,100

2,050
1,080
1,420
1,380
1 040

772
Q1M

1,100

1*480
1^420

Jan.

1,410
2 t)Af\

Z ftfift

1,700
1 740i* 

i, 710
1 450
I'iQO

1,440
1,370

1,370
1,340
1,240
1,300
1,540

1 440
1*300
1 260
1,250
tjaoo
1,500
1,950
1,810"
1,370

!,330
1^280

Feb.

1,170

i 9on
1,160
1,100
1,110
1,090

1,090
1..050

; 1,070
1,070
1,010

1 *>Tft

2,440
1,370
1,180
1,130

1,040
1 O4A!

1,020
1,000
1,000

1,023
959

1,460

Mar.

1,500
1,800
2,800
1,680
1,200

2,360
3,270
3,820
3,850
2,400

1,910
2,140
2,700
2,1?0
2,180

3,140
2,300
s,m
3,000
4,050

4,490
6,100
4856
3,660
3,340

4,420
4,4404,'560' 1
4,560
3,440
3,000

Apr.

3,630
3,120
2,870
2,,810
2,740

2,420
1,620»
1,620
1,580
1,550

1,510
1,480
1,420
1,160
i^ioo
1,000
1,800
1,66Q
2,200
2,140

1,880
1,850,
1,700
1,660
1,480

1,340
1,190
1,07ft

959
1,170

May.

1,890
2,080
1,890
1,560
1,300

1,130
900
794
805
723

  720'
729
731
492
730

769
705
692
693
678

647
658-
741
666
743

712.
660
632
705'766
721

June.

631
624
630
589
622

661
612
592
43S
463

370
414
393
379
347

333
332

. ,340
306
337-

300
310,
342
287
304

250
229

 -  286

901

July.

296
281
289
258
262

253
260
255
333
257

502
464
382
340
562

'406

347
 445,

1,540
1,710

1,430
MOO

794
570
490

451
502
551

508
566

;Awg.

594
602

  549
542
570

489
557
622

- 551
532,

548
667
604

642:

550
549

v706
593
566

540
600
543
535
533

533
459
540
615
553
548

Sept.

532
529
518
507
251

432
532
532
526

480
520
432

415
439
395

418
390
403

tor Mlowin? periods, when gage: did not operate estimated as follow?: Oct. ftrll,
7OT second-feet; Jan. 25-29, 1,350 second-feet: Feb. 2-5. 1,250 second-feet: Sept. 10-17, 600 second-feet: 
Sept. 24-27, 400 second-feet. Disahar^e for fonowing flays esteatea on acceuat Of faulty gage-height 
record: Oct. 1, 2, Jan. 18-21, Mar. 17-19, Apr. 9, 15, 16, 22, 23, May 6, 7, and June 11.

Monthly discharge of West Canada Greek at Kast Bridge, N. Y., for the year ending
Sept. SO,

[Drainage area, 57&square miles.]

Month.

October. .'....................................

April..........................................
Mav...........................................

July...........................................

September ....................................

Discharge in second-feet.

Maximum.

865 
4,240 
4,980 
2,240 
2,440 
6,100 
3.630 
2.080 

661 
1,710 

706 
532

6,100

Mfnjnmnn-

599
753 
772

959 
1.200 

959 
632 
229 
239 
459 
251

229

Mean.

714 
1,170 
1,930 
1.480 
1,180 
3,180 
1 790

fiOQ Cfff9
418 
546 
568 
462

1,200

Per
square 
mile.

1.24 
2.03 
3.36
2.57 
2.05 
5.53 
3.11 
1.56 
.727 
.»50 
.988 

. .803

2.09

Run-oft 
in inches.

1.43 
2.26 
3.87 

'  '   2.96 
2.14 
6.38 
3.47 
1.80 
.81 

1.10 
1.14 
.90

28.26



HEAR HOLLAND PATENT, N. Y.

LOCATION. At mouth of Ninemile feeder, half a mile below highway bridge near 
farm of P. A. Wade, 4 miles east of Holland Patent, Oneida County.

RECORDS AVAILABLE. June 5, 1919, to September 30, 1921. Operation of sta 
tion was assumed by the State engineer and surveyor July 1, 1921.

GAGE^T Gurley 7-day graph water-stage recorder.on right bank; inspected by 
D. G. Humphrey.

DISCHARGE MEASUREMENTS. Made from highway bridge half a mile upstream 
from gage or by wading.

CONTROL. Suppressed weir of concrete with a lip about 1.5 feet high and a spill 
way inclined about 1:2; permanent.

REGULATION. Flow in the feeder is regulated by gates at intake just below power 
plant at Trenton Falls.  ,' S

DIVERSIONS. None.   .!,
ICE. Feeder not in operation during winter. . .   

, ACCURACY. Daily discharge ascertained by applying mean daily gage height to 
rating table, or for days of considerable fluctuation by discharge integrator. 
Rating curve well defined between 30 and 200 second-feet. Records good.

Ninemile feeder diverts water from West Canada Creek just below the Trenton 
Falls Power Go.'s plant at Trenton Falls and discharges into Ninemile Creek at» 
point 1| miles west of South Trenton and 4 miles east of Holland Patent. The 
diverted water flows down Ninemile Creek and feeds the summit level of the 
Barge Canal near Oriskany. . ,

Discharge measurements of Ninemile feeder near Holland Patent, N. Y., during 
the year ending Sept. 30, 1921.

[Made by Currier and Lauterhahn.j

Date,
Dis-

Nov. 15. 
15.

0.87
Sec.-jt, 

40.8 
42.7
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Daily discharge, in second-feet, of Ninetnile feedernear (Holland Patent, N. Y., for 
the year ending Sept. SO, 1921.

Day.

1........ ....................................
Z.....^. ....................................
3............................................
4............................................
5............................................

6............................................
7. ...........................................
8............................................
9. ...........................................
10. ...........................................

11............................................
12............................................
13............................................
14.... ........................................
15. ...........................................

16. .    .......-.."..............................
17,....,................;.....................
18. ...........................................
19 <. ...-. i.'.....!......;..-....... ..............
20. ...........................................

21. ...........................................
23. ...........................................
23............................................
M.... ........................................
^. ................. ..........................

26. ...........................................
27............................................
28. ...........................................
J»............. t ..............................
30............................................
31............................................

Oct.

86
81
80
78
75

73
72
70
70
69

67
66
66
64
63

61
58
58
57
56

55
54
49
47
43

46
47
47
46
45
45

Nov.

4748'
49
45
44

42
4242'
44
451'. 
4142'

41
41
41

41
.57

/ 46
43
43

' 42

May.

120

120
121
120
120
122

120
320
120
121
121
120

June.

.. 119
120
122
120
121

123
121
118
118
117

117
115
116
114
114

114
114'
]U6' «*  '

114

114
114
U4
114

, 114

113
113
121
126
124

July. .

122
121
120
120
119

119
120
120
122
124

124
122
123.
123
126

122
123
124
152
138

134
129
127
125
124

126
124
124
125
124
128

Aug.

124
124
122
122
121

121
121
120
120
119

120
120
118
119
118

118
117
118
116
116

116
116
115
114
114

114
114
114
114
113
113

Sept.

112
112
114
44
0

124
117
122
123
138

138
125

, 138
138
138

138
138
138
138
120

138
188
138

' 109
138

138
138
138
138
138

NOTE. Recorder not in operation, Aug. 24-27 and Sept. 17; discharge estimated.

Monthly discharge of Ninemile feeder near Holland Patent, N. Y., for the year
ending Sept. SO,

Monm.

November 1-21... 
May 20-31.. ......

Discharge in second-feet.

Maximum.

86 
57 

122 
326

Minimum.

45 
41 

120
113

Mean.

61.2 
44.1 

120 
117

Month.

July..............

Discharge in second-feet.

Maximum.

152 
124 
138

Minimum.

119 
113 

0

Mean.

125 
318
124

WALLKILL RIVER AT PELLETS ISLAND MOUNTAIN, N. Y.

LOCATION. At highway in village of Pellets Island Mountain, 4| miles south 
of Middletown, Orange County, and 5J miles below mouth of Pochuek 
Creek.

DEAINAGB AREA. 385 square miles (measured on topographic maps).
RECORDS AVAILABLE. December 29, 1919, to September 30, 1921.
GAGE. Chain gage on downstream side of highway bridge, installed January 17, 

1920. Previous readings were made on temporary staff gage attached to 
pile on right bank under bridge. Gage read by William Grohoski.

DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge 
or by wading.

CHANNEL AND CONTROL. Bed mostly silt, and control coarse gravel; probably 
fairly permanent.
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EXTBEWBIS OF niBCiUReE. Maximum stage recorded during year, 14.86; feet at 
5.30 a. m. March 5 (discharge, 3,820 second-feet); minimum stage recorded, 
7.50 feet several times in August and September (discharge, 27 second-feet). 

1920-1921: Maximum stage recorded, 20.7 feet at 7.30 a. m. March 16, 
1920^ during period of ice effect (discharge, 8,350 second-feet); minimum 
stage, that of current year. 

 IcE. Stage-discharge relation usually affected by ice.
ACCTTBACT.' Stage-discharge relation practically permanent. Rating curve 

well defined between 30 and 3,500 second-feet. Gage readings uncertain 
during portions of year; estimates hav6 been made for such periods. Re 
cords fair.

Discharge measurements of Wattkill River at,Pellets Island Mountain, N. Y., during 
the year ending Sept. SO, 19%1.

Date.

Oct. 22
Jan. 24
Mar. 13

Made by  

B. F. Howe............
.....do..................

Gage 
height.

Feet. 
8.85

10.12
13.58

Dis 
charge.

Sec.-ft. 
292
703

2,930

Date.

Mar. 13

Made by- Gage 
height.

Ftft, 
13.52
7.92

Dis 
charge.

Sec.-ft. 
2,730

« 90

a Measurement made 1J miles below gage. Discharge should be reduced about 1 per cent to compare 
with discharge at regular section.

Daily discharge, in second-feet, of WallkUl River at Pellets Island Mountain, N. Y., 
for the year ending Sept. 80, 19S1.

Day.

1... .........................
2............................
Z.. ......... .................
4..  .......................
5............................

6............... ............
7............................
8............................
9............................
10............................

11............................
12............................
18............................
14............................
15............................

16............................
17............................
18.........................;..
19............................
20............................

21............................
22............................
23............................
24............................
25............................

26,
27............................
28............................
29............................
30............................
31............................

Jan.

612
574
612
574
588

502
574
401
418

1,450

1,570
' 1,450

1,510
1,400
1,300

1,150
950
905
815

860
770
612

4/11
338
294
252
266
266

Feb.

226
214

308
323

468
574
574
538
dfiS

502
502
502
538
612

612
538
612
650
612

690
574
538
538
538

485
538
770

Mar.

1,300
1,810

3*340
3,770

3,420
3,260
2,860
2780
3,590

3,500
3,100
2,780
 > "*M\

2,060

1,810
1,630
1,400
1,200
1,100

1,000
905
770
730
815

1,200
1,100
1 000'905

815
770

Apr.

1,050
1,250
1,100
950
860

815
690
612
612
538

538
485
434
385
385

434
434
434
538
538

485
401
418
650
770

690
612
538
434
468

May-

574
650
874
4RS
612

815
S15
770
730
650

538
418
485
815
690

538
451
369
308
279

252
214
214
226
239

354
354
279

179
179

June.

158
138
119
19S
119

110
99
91
91
74

82
91
91
74
66

66
66
98
82
74

68
59
47
53
71

74
71
68
68

214

July.

308
294
239
179
138

101
84
71
71
74

101
148
148
119
101

119
148
128
101
138

179
179
148
128
91

74
62
68
56
68
68

Aug.

00

65
84

; 138
158

138
119
101
128
1 eg

148
110
87
71
71

71
62
65
53
53

53
42
39
37
34

34
29
29
27
27
27

Sept,

34
29
%
34
37

27
42
53
62
50

50
76
138
110
81

56
42
29
27
34

39
94
179
158
98

68
50
39
47
39

NOTE. Because of missing or unreliable gage-height record, discharge estimated,principally from com 
parison with record of Beaver Kill, as follows: Oct. 1-31, 780 second-feet; Nov. 1-30,1,200 second-feet; Dec. 
1-31,1,500 second-feet; and Jan. 20-22,1,000 second-feet.

55969 24 WSP 521- -12
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Monthly discharge of WallkW' Rwer at Pellet* Island M^untam, N. Yi, for 
,; !   fear ending &&pt. SO, 19M1. :,i i !' . .-,:

[prainage'area, 385 square miles.]

Month.

.  .; .,'...; :... .,., . -  : -.- . .. ,. /

March ........................... i 1 ........ ...

July....,....................... ; ..............
August ........................................
September .....................................

The year.. ...............................

: IJiscMr'ge In second-feet. ' "'

Maximum.'

1,579 
770 

3,770 
1.250 

815 
214 
308 
158 
179

3,770

MinimuEO,.

2S2 214' 
730 
385 
179 
47 
56 
27 
27

27

Mean.

750 
1,200 
1,500 

786 '$12 ' 
1,920 

618 
461 
90.3 

127 
75.0 
61.6

679

Per ' 
square 
mile.

1.85 
3.'l£ 
3.90

4. 99 
1.61 
1.20 
.235 
.330 
.195 
.160

1.76

JRun-ofE< 
In inches'.

2.25 
3.48 
4.50 

«, 2.35 
* L38 

5.75 
1.80 
1.38 
.26 

 ,.38 
.22 
.18

23.93

PASSAIC RIVER BASIN.

PASSAIC RIVER AT PATERSON, K. JV . '

LOCATION-. At hydroelectric power plant of Society for 'Establishing Useful 
Manufactures in Paierson, Passaic County.

DRAINAGE AREA. 785 square miles.
RECORRS AVAiLABLE.-i-'Januaa:y, 1898, to Septeniber, 1920.
DETERMINATION OF DISCHARGE. Actual flow at Paterson determined by engi 

neers of the Society for Establishing Useful Manufactures. This consists 
of discharge over spillway computed from a theoretic formula, discharge 
through turbines, determined from manufacturers' ratings, discharge through 
the Dyers' pipeline, metered, and the discharge through the old race measured 
twice daily by current meter.

DiVERSIONS. Water is diverted from Passaic River above Paterson by Newark 
waterworks, Jersey City waterworks, Commonwealth Water Co., Eas t 
Orange waterworks, and Morris canal. Diversion by Newark and Jersey 
City measured by Venturi meter; diversion by'.Commonwealth Water Qb. 
and East Orange waterworks measured by piston; displacement; diversion 
by Morris canal estimated.

REGULATION. -Correction:has been made for s/fcorage in Newark and Jersey City 
storage reservoirs and in Greenwood Lake, which is a storage reservoir for 
Morris canal. No correction has been made for evaporation from the sur 
face of the various reservoirs, which comprise about 1 per cent of the total 
drainage area.

COOPERATION. Base data furnished by John H. Cook, hydraulic engineer of the
iyi Society for Establishing Useful Manufactures, Newark waterworks, Jersey 

City waterworks, Commonwealth Water Co., and East Orange waterworks.



Monthly discharge Of P at&son^J'.jor theW&&mdfo$i$ij$> 
1898-1920.'

^[Drainage area, 785 square miles.]

Month. -

1897-98.   
October. ............. .  . ..:....... ... . ... ..................

December. ........................ *..-; ...* ..................

May..................;...........]:.....................

September.. ... ...:..,.,...... .^ .........................

', ! The yew. ^......±... ...............................

'  -1898-99. u' 
October. ............. ; <. . . i ....... ... .....................

April....................................................
TyfoifT  

July.....................................................

September- ...................... .... .....................

The year........ :v.... ........ I....... ..............

1899-1900. «.

November. .;<.......... .... ....... . . ;. . ;.............,....

Ffibruary... ........ ,.;~. . ......;...... .. . ,..
March ......;........:............,<. v ...................

,'May.......:.w.. ........................... ...... ... .

July.....................................................
August ...................;....... '. ...... ....... ...

The year............ ........ :l\.... ................

1900-1901.

: April...... .......... ;.. ..........;,.........,...........
May........ ............................................
Jttne ............................. .^.:... .................
July....... ..............................................
August ........;......................;......_............
September .............................. : ~ -. ...............

The year............. ..............................

Discharge in second-feet.

Actual 
mean.

323
883 

2.000 
2,310 
3,290 
1,750 
1,790 
3,690 

834 
512 
795 
295

1,530

611
1,820 
2,460 
2,420 
2, 110 
5,310 
2,410 

547 
259 
276 
246 
291

, 1,560

251 
668 
545 

.. 1,260 
3,720 
2,980 
1,180 
1,260 

410 
214 
157 
168

1,050

. . 143
225 
313 

. .463 
178 

2, 510. 
4,130
2,330 

.1,240 
312 
223 
897

1,080

Corrected.

Mean.

2,480 
3,400 
1,850 
1,890 
3,790 

878 
519
ass
284

643 
2,020 
2,700 
2,600 
2,240 
5,460 
2,500 

592 
273 
325 
272 
322

1,660

285. 
808 
711 

1,510 
4,030 
3,140 
1,320 
1 380 

483 
243 
190 
122

. 1,170

235 
340 
466 
607 

. 301 
. 2,910 

,.. 4,440
2,510 
1,350 

421 
.- 405 

1,020

1,250

Per
square 
mile.

3. 16 
4.33 
2.36
2.41 4.83' 

1.12 
.661 

1.0&,- 
.362

.819 
2.57 3.44' 

3.31 
2.85 
6.96 
3.18 
.754 
,348 
.414 
.348- 
.410

2.11

^363 
. LOS 

.906 
1.92. 
5.13 
4.00 

. 1.68 . 
1.76 
.615 
.310 
.242- 
.155

1.49

.299 

.433 

.594 

.773 

.383 
3.71 
5.66 
3.20 
1.72 
.536 
.519 

1.30

.1.59

Corrected 
run-off in 

inches.

   f.-J:i'iH''>'.f 

...,^.,_, .:,:{..

i!..3i64 
: 4,51

' ^2.72 
/,^69 

. i-r&S? 
... In^tM^aS 

.76 
-,< ( 1.22 

.40

(.,;(>! -<.= 

v>:f!|(;,^94
. ^i-id-aia?

. {!"(fi 3..97
r b;3fr.82
vi-3/97
-n8:02 

. . . /;34-55
   u:n-;;^87

 .^  M-^
-48 

 <.r? .40
.46

.v.,.28.74

"'^«!ui'J42
 ' !«i«il!il6

. :.:->t; -l/04 
. u &21 

/ SiM 
e,/ 4J61 
.-it 87 

,; ;2OB 
:-- : .^ ;; .V69 

.36 
.A\. .28 

.17

  « 20. 17

'- ! ; 4, <.:34 
.- -.:  < -!. ; i4& 

.  -,--' --*;m
' :  '-.£» 

'.:40 
4.28 .- 58/32

  ..-,' 3.69 
: -,w..- -i.m 

.62 
f .59 

1.45

2L66
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Monthly discharge of Pa^aic River at Paterson, N. J., for the years ending Sept. SO,
1898-1020   Continued.

Month.

1901-2. 
October. .................................. .............

February ................................................

April....................................................
May.....................................................

July.....................................................

September. ..............................................

The year ...........................................

1902-3.

December. ...............................................

March ...................................................
April ....................................................
May.....................................................

July.....................................................

The year..........................................

1903-4. 
October..................................................

April.....................................................
May  ..................................................

July  ...................................................

The year. ....... ............._... ... ...............

1904-5.

November...............................................

January ..................................................

March....................................................

May......................................................

July  ...................................................

The year ...........................................

Discharge in second-feet.

Actual 
mean.

341 
448 

2,240 
2,780 
1,640 
6,640 
2,200 

780 
406 
505 

1,060 
885

1,670

4,540 
2,510 
4,490 
2,400 
2,670 
3,680 
3,340 
4,910 
1,710 

859 
950 
747

2,770

5,610 
893 

1,580 
1,090 
1,350 
2,820 
1,470 

581 
495 
205 
555 

1,100

1,480

944 
767 
531 

2,450 
813 

3,680 
1.660 

432 
266 
133 
271 
826

1,070

Corrected.

Mean.

448 
551 

2,470 
2,900 
1,780 
6,770 
2,330 

922 
524 
645 

1,170 
1,020

1,800

4,720 
2,640 
4,670 
2,540 
2,810 
4,110 
3,470 
5,010 
1,910 

979 
1,070 

891

2,910

5,820 
1,030 
1,740 
1,250 
1,520 
2,970 

, 1,640 
752 
633 
338 
680 

1,300

1,640

1,260 
1,020 

701 
2,710 

898 
3,950 
1,800 

511 
382 
214 
366 

1,020

1,240

Per
square 
mile.

0.571 
.702 

3.15 
3.69
2.27 
8.62 
2.97 
1.17 
.668 
.822 

1.49 
1.30

2.29
.,..,  .; ^.-

6.01 
3.36 
5.95 
3.24 
3.58 
5.24 
4.42 
6.38 
2.43 
1.25- 
1.36 
1.14

3.71

7.41 
1.31 
2.22 
1.59 
1.94 
3.78 
2.09 
.958 
.806 
.431 
.866 

1.66

2.09

1.61 
1.30 
^893 

3.45 
1.14 
5.03 
2.29 
.651 
.487 
.273 
.466 

1.30

1.58

Corrected 
run-oft In 

inches.

0.66 
.78 

3.63 
4.25 
2.36 
9.94 
3.31 
1.35 
.75 
.95 

1.72 
1.45

31.15 

6.93
a 75
6.86 
3.74 
3.73 
6.04 
4.83 
7,36 
2.71 
1.44 
1.57 
1.87

50.33

8.54 
1.46 
2.56 
l.«3 
2.09 
4.S6 
2.33 
1.10 
,90 
_50 

1.00 
1.85

28.52

1.86 
1.45 
1.03 
8.98 
L19 
S. 80 
2.56 
.75 
.54 
.31 
.54 

1.45

21.46



Monthly discharge of Passaic Rw&r at Paterso^N.J^ for tHe years end%nQ^8eptf$Qf

Month.

1905-6.
Opt-A^lAI*

May.  ..................................................

July................................................;.....

Tb« year *.,,...,...................................

1906-7.

February ,...4i . . , .

ApriL.. .......,..............:......................;....
May......................................................

Juiy....... ...............................................

I'll*- y«ar . . .

1907-8. 
Oetqber.................... ...............................

Ma*eh---... . ., . t i ^ ... i
April... ......... ................. ........ ................
May............:.......................,.................
June.....................................................
July......................................................

September ................................................

1908-9.

December.. ....,.,....... w .......... .....^...... .........
January...................................................

March....... . . »
April
MftF
June. ..................................,..........;.;....
July.....................................................

. The year.......... ................................

Discharge in second-feet.

Actual 
mean.

435 
269 

1,940 
1,770 

780 
2,220 
3,040 
1,050 
1,110 

902 
856 
212

" 1,220

371 
516 
706 

1,640 
417 

2,860 
1,630 
1,570 
' 807 

233 
148 
781

979

1,860 
4,760 
3,680 
3,290 
3,490 
3,120 
1,180 
3,170 
1,120 

342 
364 
184

2,210

207 
240 
385 
926 

2,460 
2,220 
3,020 
1,880 

513 
187 
295 
142

1,030

Corrected.

Mean.

579 
415 

2,180 
2,040 
1,010 

' 2,470- 
, 3,180 

1,210 
1,280 
1,080 
1,030 

331

' 1,400

509 
688 
918 

1,900 
544 

3,100 
1,800 
1,740 

978 
347 
202 

1,130

1,160

2,110 
4,910 
3,860 
3,450 
3,700 
3,300 
1,340 
3,370 
1)270 

466 
483 
254

2,370

315 
343 
550 

1,260 
2,900 
2,400 
3,210 
2; 030 

690 
253 
462 
191

1,200

Per 
square 
mile.

0.738 
.529 

2.78 
2.60 
1.29 
3.15 
4.05 
1.54 
1.81 
1.38 
1.31 
.422

1.78

.848 

.876 
1.17 
2.42 

.693 
3.95 
2.29 
2.22 
L25 
.442 
.257 

1.44

Corrected 
run- off la
inches.

  *"^g-" .!:*ft
3.00
1.34', 
1.61'

 -..-, i!«o
1.59-m

24.28

. wl-?8 "   .98.
- l/?'l;35 

2.19. ';   />!# 
2M'

i;jo
, 41

.SO 
1.61

1.48 | 20.08

2.89 
6.25 
4.92 
4.39 
4.71 
4.20 
1.71 
4.29 
1.62 
.594 
.615 
.324

sao
8.97 
5.67

' W'W

Ifi' 
4.(» : 
l.ffl' 
.68/ ; « :
.36

3.02 ) '41.14

.401 

.437 

.701 
1.81
s.m
3.06 
4.09 
2.59 
.879 
.322

 !*243

-  "'-V48..'" v v: .&  
' -"'.-n 1-- 

''i;«e,v 
; 3.8*.;*SL -'4:88.-'

2.W
;98
:9t ^m !- '     >;%'

1.53-1 ''    %. 8!



SURFACE PART I.

Monthly .discharge of Passaic River at Pater$an,.N. J.,for the years ending Sept. S01
1898 ]f o*^ ^"^«*i««'"*  ' ". ^ :,  -   .

; :1 v ' MSrrih.

1909-10.

January.... ... ... ... ........... .." .................

March..-..........;......,........... ..............-..
April................ ....... .:!.;.. ...... .:-.................
May.   ........ «v........ ,. ..... ..... .., .................. 
June... .........,., ......-.;..........  ...........;. .... .
July.......... ........ ....w.......... ...................

The year..,.. ................. ....... ................

1910-11.

Mar6h.... . ......... .................................

Moir ' " * " ' :

July............   .......................................

,The year.'.,.. ........ ............ ......................

1911-12.

mr$i.. .......;..,,... .. r ...... .........................
April.........,.....;..................:.;.;,..............
May ...................................................

July............... ......................................

September ......^..........^........ .....................

1912-13.

December................................................

March...................................................
April....................................................mj... ................. .,.............^.. ..............
July .......,..,,. . .. . ... ... ... . . .;.
August.. ...... ̂ ,......... J ............ ...................

 . . The year.................. .........................

Discharge in second-feet.

Actual 
mean.

129 
179 
622 

1,550 
1,800 
3>010 
2.410 
1,540 
1,260 

211 
155 
141

1,080

108 
325 
286 
848 
928 

1,430 
2,280 

473 
906 
204 
254 
558

711

1,560 
1,600 
1.400 

687 
1,000 
4,340 
2,310 
1,770 

423 
151 
247 
288

1,310

527 
1,360 
1,260 
2,880 

901 
3,520 
3,000 
1,170 

345 
119 
95.8 

123

1,280

Corrected.

Mean.

187 
303 
941 

2,010 
2,110 
3,230 
2,630 
1,760 
1,440

        367 
240 

  212

1,280

' 181 
550 
489 

1,270 
1,190 
1,720 
2,569 

635 
1,160 

367 
459 
774

941

1,810 
1,790 
1,590 

785 
1,290 
4,560 
2,500 
1,960 

560 
250 
449 
487

1,510

T43 
1,620 
1,540 
3,170 
1,130 
3,740 
3,190 
1,350 

485 
201 
176 
238

1,470

i 
Per 

square 
mile.

0.238 
.386 

1.20 
2.56 
2.69 
4.11 
3.35 
2.17 
1.-83 
-.468 
.306 
.270

1.63

.231 

.701 

.623 
1.-62 
1.52 
2.19 
3.26 
.309 

1.48 
.468 
.585 
..986

1.20

2.31 
2.28 
2.03 
1.00 
1.64 
5.81 
3.18 
2.50 
.713 
.318 
.572 
.620

1.92

.947 
2.06 
1.96 
4.04 
1.44 
4.76 
4.08 
1.72 
.618 
.256 
.224 
.303

1.87

Corrected 
run-off in 

inches.

0.27 
.43 

1:38-  '    ' ti9S-
" ^l0 -
 4;tf4 3.'74.f 

2. SO' 
2.04 

.-54 

.38 
' .80

22.04

.27  vv-78 
-   '^72

-   ';'1.-8T

3! 64
.m

1.65!

- cf
1.10

^ ;|16.27

2.66 
2; 54    '  Km-' 

, '   -i.is^
' .'  fc'77- 

§.^0 
    & «': 

2,88-:so£ <
  .W 

.»  iv':e9-

26.11

 i '-: - :/i !»'»;' 
! '--:. ̂ W-

:\#  <p
-,;.,;^,

..., ,25.40



BASIN.

Monthly discharge afPa&saic River at Paterson, N. /., for the year 9 
1 898-

Month.

Discharge in second-feet.

Actual 
mean.

Corrected.

Mean.
Per 

square 
mile.

Corrected
run-off in

inches.

1913-14.
October.................................................. 1,110
November............................................... 1,330
December................................................ 1,080
January.................^!.............:................. 1,490
February...............jj............................... 1,410
March................................................... 2,570.
April.................................................... 2,900
May..................................................... 1,690
June............*........................;............... 265
July..................................................... 303
August.................................................. 143
September............................................... 78.2

The year........................................... 1,200
1914-15.       

October......................._______________ 98.4
November..............................;........,....... 308
December..................:,...........:................ 977
January..................:.;............................. 3,420
February................................................ 3,700
March................................................... 1,220
April.................................................... 1,330
May..................................................... 685
June..................................................... 209
July..................................................... 260
August.................................................. 1,820
September............................................... 420

The year...................... .......... ........... 1,190 .

1915-16.
October ....................... _______________ 453
November............................................... 502
December................................................. 1,450
January.................................................. 2,380.
February................................................ 1,900
March................................................... 2,120
April....................i.............:...........,..... 2,980
May;.................................................... 1,210
June..................................................... 1,270
July..................................................... 797
August.................................................. 609
September............................................... 175

The year....,...................................... 1,320
1916-17.       

October.................................................. 149
November.................!;......;...........;..;.......' - ' 189 ' "' 
December................................................ 708
January...................................................., 1,300
February................................................ 682
March........................J.-.!.^.;..................;.. 2,430
April.................................................... 1,680
May..................................................... 1,050
June....................................................... 798
July.......................................;............. 340
August.............i.:.,....^..... ,!..........;,.......... 75.4
September.........*.................................... 63.8

The year........................................... ,; 791

1,560
1,700
1,320
1,740
1,630
2,840
3,080
1,890

440
520
260
138

1.99
2.17
1.68
2.22
2.08
3.62.
3.92
2.41
.561
.662
.331
.176

1,430 1.82

192
496

1,250
4,010
3,970
1,410
1,550

805
398
451

2,100

.632
1.59
5.11
5.06
1.80
1.97
1.15
.507
.575

2.68
.752

1,430 1.J

635
740

1,740
2,650
2,140
2,370
3,200
1,460
1,500
1,040

745
291

.943
2.22
3.38
2.73
3.02
408
1.86
1.91
1.32
.949
.371

1,540 1.1

243
' - >. - *|4J>   "- OflO

1,020
1,750

949
2,840
1,940

,1 2$>
1,060

552
25i
174

.310

.443
1.30
2,23

2.47 
1.6* 
1,35 
.703 
..320 
.222

2.29
2.4*
1.94
2156
2.17
4,17
4.37
2.78
;63
.76
.38
.20

24.6 7

.28

.71
1.88

-5.'89
5.27
2.08
2.20
1.33
.57
.66

24.75

1.05 
2.56 
3.99 
ZW 
3.48 
4.55 
2.14 
2.18 
1.52 
l.JOfr 
.41

26.70

.49 
1.50 

. 2,57i 
1.26 
4.17 
2.76

,3?' 
.25

1,040 1,32
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Monthly discharge of Passaic River at Paterson, N. J., for the years ending Sept. 80 ; 
1898-1980 Continued.

Month.

1917-18.

December................................................

February. ...............................................

April....................................................
May..... ................................................

July.....................................................
August. ..................................................

The year. ..........................................

1918-19. 
October..................................................

February ................................................
March ...
April ....................................................
May.....................................................

July.....................................................

1919-20. 
O ctober ..................................................

May.....................................................

July.....................................................

Discharge in second-feet.

Actual 
mean.

299 
327 
286 
460 

2,220 
2,470 
1,620 
1,000 

488 
135 
105 
117

784

57.1 
148 
695 
993 
955 

2,820 
1,800 
1,750 

332 
1,920 
1,410 
1,080

1,170

926 
1,720 
1,710 

600 
487 

6,090 
3,180 
1,470 

788 
1,210 
1,290 

613

1,680

Corrected.

Mean.

490 
564 
537 
776 

2,750 
2,720 
1,940 
1,250 

738 
269 
225 
237

1,030

169 
296 

1,070 
1,450 
1,280 
3,240 
2,100 
2.040 

560 
2,220 
1,640 
1,290

1,450

1,190 
2,000 
1,960 

832 
725 

6,500 
3,420 
1,710 
1,070 

.1,480 
1,550 

844

1,950

Per 
square 
mile.

0.624 
.718 
.684 
.989 

3.50 
3.46 
2.47 
1.59 
.940 
.343 
.287 
.302

1.31

.215 

.377 
1.36 . 
1.85 
1.63 
4.13 
2.68 
2.60 
.713 

2.83 
2.09 
1.64

1.85

L52 
2.55 
2.50 
1.08 
.924 

8.28 
4.36 
2.18 
1.36 
1.89 
1.97 
1.08

2.48

Corrected 
run-off in 

inches.

0.72 
.SO 
.79 

1.14 
3.64 
3.99 
2.76 
1.83 

. 1.05 
.40 
.33 
.34

17.79

.25 
. .42 

1.57 
2.13 
1.70 
476 
2.99 
3.00 
.80 

3.26 
2.41 
1.83

25.12

1.75 
2.84 
2.88 
1.22 
LOO 
9.55 
4.86 
2.51 
1;52 
2.18 
2.27 
1.20

33.78

WHIPPANY RIVER AT MORRISTOWN, N. 3.

LOCATION. At sewage-disposal plant three-fourths of a mile below center of 
Morristown, Morris County, and 8 miles above mouth of river.

DRAINAGE ABBA. 29 square miles.
RECORDS AVAILABLE. August 26 to September 30, 1921.
GAGE. Vertical staff on left bank about 150 feet above chlorination house of 

sewage-disposal plant. '
DISCHARGE MEASUREMENTS. Made by wading.
CHANNEL AND CONTROL. Bed of sand and fine gravel; control head of riffle 

about 50 feet below gage.. Right bank is overflowed at very high stages.



P&S&AIC BASIN.

ACCDRACT. Stage-discharge relation permanent. Rating eui»ve yell defined 
below 300 second-feet. Gage read to hundredth* twfee daily. 0aily dis 
charge ascertained by applying mean daily gage height to rating' table. 
Records good.

COOPERATION. Gage read by an employee of the commissioner of sewers, city 
of Morristown.

Discharge measurements of Whippany River at Morristown, N- J., during the 
year ending Sept. SOf W%1.; , ,

[Made "by O. Lauterhahn.J

Date.

Aug. 24......................................................*.......................
^.. ...........................................................................

Gage 
height.

Feet. 
0.89
.88

Dis-
charge.

Sec.-ft.
11.4
10.4

Daily discharge, in second-feet, of Whippany River at Morristown, N. J., for the 
year ending Sept. 30,

Day.

1..............
2..............

4..............
5..............

6..............
7..............
8..............
9..............
10..............

Aug. Sept

11 
10 
10 
13 
11

10 
16 
11
10 
10

Day.

1 
1
1 
1
1

1 
1 
1 
1 
2

Monthly discharge of Whipj

1. ............
2.............
i. ............
i. ............
5.............

7.............
8.............
9.............
D. ............

Aug. Sept.

10 
18 
11 
10 
10

10 
10
11
10 
10

Day.

21...............
22.. .............
SS:. .............
SMt.. .............
IZ6.. .............

26...............
27...............
28...............
S».. ...... .......
an
31...............

Aug.

11 
10
8 

11 
10 
10

Sept

26 
22 
18 
14 
12

12 
12 
11 
12 
10

tany River at Morristown, N. J., for the year ending 
Sept. 30, 19*1.

Month.

GREE1TV

Discharge in second-feet.

Maximum.

26

Minimum.

10

Mean.

12.4

Per 
square 
mile.

0.428

Run-off in 
Inches.

0.48

rOOD LAKE AT THE GLENS, N. 3.

LOCATION. On Erie Railroad bridge 100 feet above dam at The Glens, Passaic
County. '' 

DRAINAGE AREA. 27.1 square miles. 
RECORDS AVAILABLE. June 1, V1898, to November 16, 19Q4, and June 1, 1907,

to September 30, 1921.
GAGE. Vertical staff gage on trestle of railroad bridge. 
CONTROL. A masonry dam with two wooden sluice gates.
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EXTREMES of STAGE. Maximum stage recorded during year, 101.1 feet, October 
1, 1920; minimum stagey 96.7 feet, September 80, 1921,

189&-1904 and 1907-1921: Maximum stage recorded, 102.37 feet several 
days in March, 1902 (gage height reported as "2 feet over gage "r approx 
imately 104.0: feet -October 9-14, 1903); minimum atage, 93.25 feet several 
days in November, 1900.

REGULATION. The Greenwood Lake dam was constructed to provide a storage 
 ;> neservtrir for the water supply^ of Morris Canal. The sluice gates are oper 

ated to augment the dry weather flow of Wanaque River.
COOPERATION. Records furnished by John H. Cook, hydraulic engineer of the 

Society for Establishing Useful Manufactures, Paterson, N. J.

Daily gage height, in feet, of Greenwood Lake at The Glens, N. J., for the years 
ending Sept. SO, 1898-1905 and 1907-1921.

Day.

1898.
i.u... ....:,..
2..............
3..............
4..............

6..............
7..............
&..............

10v. ...... ......

12..............
13..............
14,. .......V....
15..............

Day.

1 1S9&J-99. ' 
1..............
2..............
3. .............

5..............

6;..: :-.J. .,;....
1  

9... ...........
10..............

11..............
12
13..............
14..............
15..............

16..............
17;il..V.-.i..:.: ;
18..............
19..............
20..............

21.*. .-'.'. ;...'.....
22
23..............
24
25..............

26..............
27. .............
28
29..............
30..............
31..............

June.

. S9
99

. 99 .

9 
9 
q

99.8

. 99.7

. 99.6

Oct.

95.7 
 I5.« 
95.5 
95.4 
95.4

' 9S.4 
95.4 
95.4 
95.4 
95.4

95.6 
95.6 
95.7 
95.6 
95.7 
95.7

July.

 99; 2
99.1

99.0

98.9.

98.8

Nov.

95.7 
95.7 
95.7 
95.7 
95.7

95.7 
95.7 
95.7 
95.7 
95.8

95,9 
96.0 
98.1 
98.1 
9&2

,,98.2 
' 96.2 

98.3 
98.5 
96.8

0TiO 
97.0 
97.1 
97.3 
97.4

97.5

97.6 
97.6
97.7

Aug.

98.2

98:3

98.2

98,1

98.0

Dee.

97.7 
97.8 
97.8 
97.9 

= 98.2

98.5 
98.7 
98.8 
98.9 
98.9

99.0
99.0 
99.0 
99.1 
99.: 1

99.1 
99.1 
99.1
99.2 
99.2

'99.8< 
99.3 
99.5 
99. 0g
99.8

99.85 
99.9 
99.95 

100.0 
100.05
ioai

f
Sept.

97.6

97.5

97.4

97.3

97.17
97.14

Jan.

100.15 
100.2 
100.25 
100.3 
100.35

100.5 
100.5
was,
100.5 
100.45

100.4 
100.35 
100.35 
100.3 
100. 3f

100.35 
100.36 
100.4 
100.4 
100.35

100.'3&
ioas 
100.3 
m*!
100.45

100.45 
KW.45 
100.4
loass
100.3 
100.3

Feb.

100.3 
100.3 
100.3 
100.3 
100. 2£

100.2 
100.2 
100.2 
100.2 
100.2

108.2 
100:2 
100.2 
100.15 

 100.1;

100.1 
lOOtl 
100.1 
100.1 
100.15
100:2" 

100.25 
100.3 
100,35 
100.4

100.45 
100.55 
100.7

Day.

1898. 
16.. .it. .........
17,,,,,,... .......
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
<U1
01

Mar.

100.7, 
100.7 
100.7 
100.75
100.8

100.8 
100.85 
100/9 
101.0 
101.0

100.8 
100.7 
100.7 
100.7
ioo.Ji
100.9
foi.o
101.0 
101.0 
100.9

100.95 
101.0 
101.0 
100,9$ 
100.8

100.8 
100.7 
100.6 
100.5 
100.5 
100.5

Apr.

100.5 
100.4 
100.4 
100.4 
100.4

100.4

" :' S

June.

99.5

99.4

99.3

99.2

May.

  *

July.

98.7 .

98.6 .

98.5 .

98.4 .

June.

"

 ^

July.

98.5 
98.5

,98.6 
ft&fc
98. 5£ 
98. 4£ 
98.4

98.4 
98.4 
98.34 
9b* 
98.3

98.3 
98.3 
98.3 
98.3 
98.5 
98. 5S

Aug.

97.9

97.8

97.7

97 6

Aug.

98.5 
98.5 
98.65 
98. 6S 
98.7

98.7 
98.7 
98.6 
98.5 
98.5

98.5 
98.5 
98.5 
98.45 
98.4

98.4 98. 4> 
98,35

>  98.3 
/ 98.21

m.% 
,9S.,a
98.15',mi
9&05

98.0 
97.95 
97.9 
97.8 
97.8 
97.75

Sept.

97. 11 
97.08 
97.05 
97.02 
96.99

96.96 
96.92

Sept.

97.7 
97.7 
97.7 
97.7 
97.7

97.7 
97.65 
97.6 
97.55 
97.55

- 97.5 
97.45 
97.4 
97.3 
97.25

97.2 
97.15 
97.1 
97.1 
97.2

97.15 
97.15 
97.1 
97.05 
97.0

97.2 
97.3 
97.25 
97.2 
97.25
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Daily gage height, in feet, of Greenwood Lake at The Glens, N. X, for the years 
ending Sept. SO, 1898-1905 and 1907-1921 Continued*

Day.

1901-2. 
1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8. .............

10..............

11..............
12..............
13..............
14...i.. ........
15...;... .......

16..............
17..............
18..............
19...1... .......
20

21..............
22..............
23..............
24..............
25..............

26..............
27.. ...x. .......
28..............
29..............
30..............
31..............

1902-3. 
1.. .;..........
2... ...........
3..... ... ....
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17........;.....
18..............
19
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29...  ;..  ......
30..............
31..............

Oct.

100.05 
99.95 
99.85 
99.85 
99.85

99.85
99.85 
99.8 
99.75 
99.75

99.75 
99.7 
99.7 
99.75 
99.8

99.8 
99.8 
99.8 
99.75 
99.7

99.7 
99.7 
99.65 
99.6 
99.6

99.55 
99.55 

  99.55 
99.5 
99.45 
99.4

99.85 
99.9 
99.95

100.25 
100.55

100.55 
100,55 
100.5 
100.45 
100.45

100.55 
100.85 
100. 75 
100.75 
100.75

1<MK7£ 
100. 7f 
100, 7£
im7e
100.7

100.65 
100.65 
100.65 
100.6 
100.0

100.6 
100.6
100.55 
100.55
ioa.6
100.45

Nov.

99.35 
99.35 
99.35 
99.35 
99.35

99.35 
99.3 
99.3 
99.3 
99.3

99.25 
99.15 
99.1 
99.05 
99.05

99.0 
98.95 
98.9 
98.85 
98.8

98.75 
98.65 
98.65 
98.65 
98.65

98.65 
98.65 
98.65 
98.85 
98.65

100.4 
100.4 
100.35 
100.35
ioa35
100.35 
100.35 
100.3 
100.3 
100.25

100.25 
100.2 
100.2 
KXX2 
100.2

100.15 
100.15
ioai5
100.1 
100.1

100.1 
100.1 
100.1 
100.1
100.1

100.1 
100.1 
100.1 
100.1
loai

Dec.

98.65 
98.65 
98.65 
98.65 
98.65

98.65
98.65 
98.65 
98.6 
98.55

98.55 
98.55 
98.55 
98.85 

100.55

100.55 
100.55 
100.55 
100.55 
100.55

100.55 
100.55 
100.55 
100.55 
100.55

100,55 
100.55 
100.65 
100.65 
101. 15 
101.3

100.1 
100.05 
100.05 
100.05 
100.05

100.05 
100.05 
100.05 
100.25 
100.45

100.55 
100.85 
108.55 
10ft 55 
100.55

100.55 
100.55 
100.85 
101. 45 
101; 45

IOH45 
101.45 
101; 45 
10L35 
101.25

101. 15 
101.05 
101.05 
101.05 
101.05 
101.1

Jan.

101.3 
100.95 
100.85 
100.85 
100.75

100.65 
100.65 
100.55 
100.45 
100.35

100.3 
100.25 
100.25 
100.25 
100.25

100.25 
100.25 
100.45 
100.65 
100.65

100.85 
100,95 
100.9 
10085 
100.75

100.75 
100.65 
100.65 
100.65 
100.65 
100.65

101.05 
101.05 
101.05 
101. 05 
101.05

101. 05 
101.05 
101.05 
101.05101.0
101.0 
100.05 
100.05 
10&05 
100,05

100.05
ioao5
100.05 
100.05 
100.05

100.05 
100.9 
100; 9 
100.9 
100.9

100.9 
100.9 
100.85 
100.85 
100.75 
100.75

Feb.

100.55 
100.55 
100.55 
100.55 
100.55

100.55 
100.55 
100.55 
100.55 
100.55

100.55 
100.55 
100.55 
100.55
100.55

100.55 
100.55 
100.55 
100.55 
100.55

100.55 
100.55 
100.55 
100.55 
100.55

100.55 
100.45 
100.45

100.75 
100.75 
100.75 
100.75 
10075

100.75 
100.75 
100.75 
100.75 
100.75

100:75 
100.7 
100; 7 
100.7 
100.7

100.7 
100.7 
100.7 
100.7 
10065

10065 
100.65 
108.65 
100.65 
100.65

108.65 
MB. 65 
100.65

Mar.

101.85 
102.37 
102.37 
102,37 
101.55

101.25 
lOli 15 
100.95 
100.95 
101.05

101, 15 
101. 15 
101.25 
101.25 
101; 2

100.95 
101.1 
101.05 
100.95 
10085

10075 
10005 
100.65 
100. « 
10055

100.5 
1005 
100.5 
100.5 
100.5 
100.5

100.65 
100.65 
100.65 
10065 
100.65

10065 
100.65 
10065 
10065 
100.65

100.65 
100.65 
100.65 
100.65 
100.65

100.65 
100.65 
100.65 
100.65 
100.65

109,85 
100.65 
100.65
100.65 
100.65

100.65
100:65
10ft65 
10065 
100.65 
100.65

Apr.

100.45 
100.45 
100.45 
100.45 
100.4

100.35 
100.4 
100.45 
100.65 
100.75

100.75 
100.8 
100.65 
1006 
100.55

100.5 
100:45 
10045 
100.4 
10035

1003 
100.3- 
1003 
10025 
10025

100.25 
100.25 
1002 
10015 
100.35

100.65 
M30.75 
100.85 
100.85 
100.85

100.85 
100,85 
100.85 
100.85 
100.85

100.85 
100.85 
100.85 
100.9 
100.9

100,9 
100.95 
100.95 
100.9 
100.9

100.85 
100.8 
10ft75 
100.65 
100.65

ioa«5
100.6 
10055 
100.55 
100.65

May.

100.45 
100.45 
100.45 
100.45 
100.45

100.4 
100:4 
100.35 
100.3 
100.25

100.25 
100:2 
100.2 
100.2 
100.2

100.15 
100.15 
100.15 
100.15 
100.25

1003 
100.35 
100.85 
10&85 
100.45

100.45 
100.45 
100.45
100.46 
10ft45 
100.4

100.55 
100,5 
10045 
10045 
100.' 4

100.35 
100. 3 
100.25 
1002 
100.2

100.1 
100.05 
«9.! 95 
99.95 
9% 95

m95 
100.05 
100.05 
100.05 
100.05

100; 05 
100.05 
100.0.5 
100,05 
108.05

M&D5 
100.05 
100.05 
109.05 
100,05 
100.05

June.

1004 
100.4 
100.35 
100.35 
100.3

100.3 
100.25 
100.25 
100.2 
106.2

100.1 
100.1 
100.05 
100.05 
100.05

100.05 
100.05 
106.05 
100.0 
100.0

100.0 
100.0 
100.05 
1D0.05 
10005

100.05 
100.05 
100.15 
10015 
100.15

100.05 
100.05 
100.05 
100,15 
100.15

100.15 
100.15 
100.15 
100.25 
100.25

10025 
100.35 
100.45 
100.45 
100.55

100,55 
100.55 
100.55 
100.65 
100.75

100.75 
100.75 
10*85 
100.85 
10085

100.85 
100.85 
100.85
100.85 
m9

July.

100.15 
100:15 
100.15 
100.15 
100.15

100.1 
100.05 
100,05 
100.05 
100.0

100.0 
100.0 
MttiO 
109*0 
H»«

mo
99.95 

' 99:95 
99.9 
99:9

99.9 
99.9 
99:85 
99.9 
99.95

99.95 
100.05 
100.05 
100.05 
100.1 
100i' 15

100.9 
100.9 
100.9 
100.9 
100.85

10075 
100.75 
100.75 
100.65 
100,65

100.65 
100.55 
100.55 
100.45 
100.45

100.45 
100.45 
10&45 
100.'45 
100.45

100.45 
10&45 
100.45
m45
100.<45

100.45 
100.45 
100.35 
100.35 
100.35 
,100.35

Aug.

100.5 
100.45 
100,45 
100,45 
100.4

100.35 
100.3 
100.3 
100.3 
100.35

100.35 
100.35 
100.35 
100.35 
100.45

100.45 
10045 
100.35 
100.35 
100.3

100.25 
100.2 
100.15 
10015 
100.15

100.05 
100.05 
99.95 
99.95 
99.95 
99.95

100.35 
100.35 
10025 
10025 
10015

100.15 
100.15 
10015 
100.05 
100.05

100.05 
99.95 
99.95 
99.95 
99.95

99.95 
99.95 
99.95 
99.95 
99.85

99.85 
99.85 
99.85 
99.85 

. 99.85

99.75 
99.75 
99.75 
99.65 
99.65 
99.65

Sept.

99.9 
99.85 
99.8 
99.77 
99.75

99.75 
99.7 
99.65 
99.6 
99.6

99.6 
99.6 
99.6 
99.6 
99.55

99.5 
99.45 
99.45 
99.45 
99.45

99.45 
99.45 
99.45 
99.5 
99.5

99.56 
99.55 
99.65 
99.75 
99.75

99.65 
99.65 
99.65 
.99.65 
99.65

99.65 
99.65 
99.65 
99.65 
99.55

99.55 
99.55 
99.55 
99.55 
99.55

99.55 
99.55 
99.55 
99.55
99.55

99.65 
99.68 
99.65 
99.65 
99.65

99.75 
99.85 
99.85 
99.85 
99.85



PASSAJC

gage in feet, of Greenwood Lake at The Glens,  N. J*,f,&r the, ymrs 
Septj SO,' 1898-1905 an& 1907-^1981-*- Coatmued,

Day. Oct. ; Dee, Jan. Feb. Mar. Apr. May. June. July. . Sept.

1899-1900.

3...
4..
5.-.,

7.
8.
9.

10.

11.
12.
13.
14.
15.

16.
17. 
18;
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

1900-1901.

7.
8.
9.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

24., 
35,.

21..

29;.
30..
31..

99.6 
99685 

10ft 0
100.1
100.2
100.3

100.4
100.5
100.6
100.85
101.0

101.0
101.25
101.25
101,2
101.1

101.0 
109.9 
100.8 
10ft 7.2 
100? 6

100.55 
10ft 52 
100.6 
10ft 5 
100.45

10ft 85 
101.-4 
101.3 
J0ii3 
101.3

IOL'0 
10ft, 9
100.8

100.2
100.17
100.15
100.12

100.1
100.1
ioai
100.07
100.05

100.02

100.35

10*27 
100:25

109.15 
10ft 15 
100.1

10ft 65

10ft 65 
100.65 
100:55

10ft 6
ioas
10ft 8 
100.8 
100.75

100.5 
100,5 
10ft 5

100,45

10ft 5

100.07 
10ft 05 
100.05 
100.05 
10ft 05

100,05
100,05
100.05
100.05
100.1

100.07 
100.05 
100:05 
100.02

108.0
99,97
99.95
99.92

99.9
99..S7
09:85
99,82
99,8

99.77

99.72 
 99.72

100; 75 
100:7 
10ft 65 
10ft 65 
100.6

10ft 5 
100.5 
10ft 6 
100.55
100.5

Ifl&S 
10ft 4

100.35
100, 8S

100,32

10ft 3 
10ft 27 
10ft 25

100,22 
10ft 2 
10ft 2 
100.2

99.7 
99.7 
9ft 67

99.55
99.52
.99.5
799.45

99.4

99.3

mi
99.1

99.05 
98U0

98.95
98,92

9&85 9&8' 
98,75
9&72 

:9&7

10ft 3

ioas
100.2

WftilS

100,15

100,05 
10ft 05
100.; 05
1008 0 
10ft 0

10ft 0 
99.95
m 95

98.7
98.65
98.. 0
98.55
98.5

98.4
98.37
98.35
98.32

98.3
98.25
98.2
98.2
98.2

98.3
98.35
98.3
98.27
98.2

98.12

100.75
10&3 9*85

98.0
97.95
98.0

97.95
97.87
97.85
97.8
97.7
97.6

99.95

99^95 
99.95 
99.9

99,9
100.3
100.55
100.5
100.45

10ft 4 
100.4 
10ft 4 
100.35 
100.3

100.25 
100.2 
100.8 
10ft 8 
100.8

100.7 
10ft 7 
100.7 
100.7 
101.35

101.3 
101.2 
101.1 
10ft 95 
10ft 9 
100.6

97.5
97.4
97.3
97.2
97.1

97.0
96.9
96.8
96.7
96.6

96.5: 
96.33. 
98.2 
96,1 
95.95

95. S 
95.7 
95.55;

95! 15-

94.95i
94.7
94.5
943^
94iO

100.7
100.65
100.55
100.5
100.5

100.45 
100.4 , 
100.3 : 
100.25 
100.25

10ft 25 
100.2, 
100.2 
100.2 
100.2

100.2-
100.2  ;;
100.2.'. 
10ft 2 Hi 
100.2

100.15! 
100.15 
100. IS, 
100.15 
100.15

10ft 15 - 
100.15: 
10ft 15 
10ft 15 
100.2
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height, in feet, »/ 'Gfeetiwwd Lttk&dt The Glens} N^.',--fd^^the' years 
ending 'Sept. S6\'l8$8-i$0$ Md ^

-' Day."

1908-9N

2!!!!!"":^;;
3.............. 
4........:..:.,
5......'........

7.'.'.'.'.".'.",'^"

8.. ....::. '.'....
9..............

10.........;.,:.. 
11..............
12.,.. ..........
IS.v......
14..........
15..............

16.............. 
17w..... ,,.......

20,,....,...,... 

21.. ..._......
22.............. 
23.............. 
'24.............. 
25..............

26..............
27.............. 
28..............
29,;............ 
30,,. ...........
31.... ..,w.,...

1909-10. 
1........... .'2':. :.. ' ' '  '
3..............
4..........
5..............

6....,:.:.
' 8 ' ' '  ' "
9....;.........

10..............

11....... ..
12.;.......... '
14" "'  '"
15.............

16.......:.....
17..............
-18..............
19.....:..:.....
20...:..........

21................
22..............
23....:.........
24..............
25..............

26..............
27..............
28.......:......
29..............
30..............
31..............

Oct.

98.05
~97."95" 

97.95
97.85

97.85 
97.85 
97.75

97.75

97.65 
97.65 
97.65 
97.55
97.55

,97,45

,97.45 
97.35
97.35 

97.35
97.35

,97! 25 
97,25

97,;25 
97; 35 

.97.25 
97.25 
97,25

97.4 
97.4 
97.4 
97.4 
97.4

97.3 
97.3 
97.3
9 -1 ff  -

97.3

97.3 
97.3
97.2 
97.2 
97.2

97.2 
'97.1 
97.1 
97.1 
97.2

97.1 '

9?! 1 
97.1 
97.1

97.1 
96.9 
96.9 
96.8 
96.8 
96.8

Nov.

"97.~6if 
97.05

96.95

96.95 
96.95 
96.85

96.85

96.85 
96.85 
98.S5

96.75

96.75;

96.65

96.66 
96.66

~96."65 :

96.55 
96.45

~96.~35 :

96.8 
96.8 
96.7 
96.7 
96.7

96.6 
96.6 
96.6 
96.5 
96.5

96.4 
96.4 
96.3 
96.2 
96.2

96.2 
98.2 96.1' 
96.1 
96.1

96.0 
96.0' 
96.0 
95. ft 
95.9

95.9. 
96.0 
96.0

96.0

Dec.

96.35 
96.35

96.25

"96."25" 

96.35 
96.35

"96."35" 

96.35

"96."35" 

96.35

.......

'96."35"

"96.'45"

96.0 
96.0 
96.0 
96.0 
96.0

95!9 
95.9 
95.0 
95.9,

95.9 
95.9 
96.1 
96.6 
96.8

96.9 
97.0. 
97.0 
97.1 
97. 1

97.1
97. 2 
97.2 
97.3 
97.3

97.4 
9t.4 
97.4 
97.4 
97.4 
97.4 '

''Jan.

.......

'

.......

97. 75 
97.75 
97., 75 
97.75 
97.75

97.85 
97.95 
98.05 
98.15
98.15

98.15
98.15 
98.25 
98.25 
98.35 
98,35

97.4 
!97.4 
97.4 
97.4 
97.4

97.4 
97.4 
97.5 
97.6
97.7

97.7 
97.7 
97.7 
97.8 
97.8

97.9 
97.9
98.0 
98.1 
98.3

100! o
100.1 
100.1 
100.2

1B0.2 
100.3 
100.3 
100.4 
100.4 
100.4

Feb.

98.35 
98.38 
98.35

90.35

$8,45

'as! 55
98'. 55 
98.66

98.85 
98.95 
99.15 
99.25 
99.35

99.45 
99.65 
99.75 
99.85 

100,55:

100.65. 
100. 75 
10Q.85 
100.85 
101. 15

101.05. 
100.95 
100.85

.1,....

100.4 
100.4 
100.4 
100.4 
100.3

100.3 
100.3 
100.3 
MO. 3 
100.3

100.3 
100.3 
100.3 
100.3 
100.3

100.3 
100.3 
lot). 4 
100.4 
100.5

100.5
red. 8
100.8 
100.7 
100.6

100.6- 
100.6
ioe.8

Mar.

100.75 
100.75 
100.65 
100.65 
100.65

100.55 
100.55 
100.45 
100.45 
100.45

100.45 
100.45 
100.45 
100.45 
100.45

100.45 
10&45 
,10ft 45 
100,35

100-35 i 
lOft.35, 
100,25 
100.25 
109.65

101.05 
101.05 
100.95 
100.85 
100.75 
100.65

1QJ.2 
101. 3 
101.3 
101.2 
101.1

101.0 
101.0 
101.0 
100.9 
100.8

100.7 
100.6 
100.6 
100.6 
100.6

100. 5 
100.5 
100.5 
100. 4 : 
100.4

100.4 
100.4 
100.4 
100.4 
100.3

100.3 
100.3 
100.3 
100.3 
100.3 
100.3

Apr.

100.65 
100.65 
100. 5,3
ioo.es
100.53

100.55 
100.45,
100.45 
100.45 
100.35

100.35 
100.35 
109.85 
100.55 
101.05

101.15 
101.05 
160.95 
100.85 
101.05

 LOO. 05 
100,95 
100.85 
100.95 
100.85

100.75 
100.65 
100.65 
100.65 
100.75

100.3 
100.3 
100.3 
100.3 
1,00. 3 ,

100.3 
100.3 
100. 3 : 
100.2 
100.2

106.2 
100.1 
100.1 
100.1 
100.1

100.1 
100.0 
100.1 
100.6 
100.7

100. 7 ! 
106.7 
100.7 
100.7 
100.8

101.4 
101.3 
101.3 
101.2 
101.1

May^

100^ 
100;95
lOOisS' 
100.-85"

100. 75" 
100, ;65' looses' 
ioo:,55'
100.55

100.55 
100.55 
100.46 
100.45 
100.45

100.45 
100.45

100.35i 
100.35

100.35 
100,25 
100.36 
100,35 
100.35:

ioo.2&
100.25 
100.25 
100.2ft- 
100. 2S 
100.15

100.9 
100.8 ' 
100.8 
100.7 
100.6

100.6 
100.6 
100.5 
100.5
100.5.

m4
100.4 
100.3 
100.3

100.3 
100.3 
100.2 
100.2 
100.2

100.2 
100.2 
TOO. 2 
100.2 
100. 2 ;
100.3' 

100.4 
106.4 
100.4 
100.3ibo.3 i

June!

100.25 
100.25 
100.15 
100.1$ 
100.15

100.15 
100. 15 
100. 15 
100.15 
100.15

100. 15
100.05 
100.08 
100.05 
100. 05

100:05 
100; 05, 
100:05 
100.15 
100. 15 a

100:15 
100,15, 
100.15 
100,15 
100.05

100,05-
100.05 
100.05 
99,95: 
99.95

100.3

100.3 
100.2 
100.2

100.3 
100.3 
100.3 
100.3 
100.3
100.3' 
100.3 ; 
100.2 
iOO. 2 
100.2

100.3 
100.3 
100.4 
TOO. 4
100.4

1100. 3 ; 
100.3 
100.3 
100.3 
100.2

1D0.2 
100.2 
100.2 
100.1 
100.1

July.

99.95 
:'99. 85 
'99.85
199' 75

99.65 
99.55 
99.55 
99.55 
99.45

99.35 
99.35 
99.25 
99.05 
98.95

,98.95 
98.95 
98.85 
(98.85

98.65 
98.55 

'98.65 
98.75 
98.75

98.65
98.65 
98.55 
98.55 
98. 45 
98.45

100. 1ibo.i
100.1 
100.1 
100.0

100.0 
100.0 
99.9 
99.9 
99.9

 99.9

99! 7 
99.7

99.7 
99.7 
99.6 
99.6 
99.5

99.5 
99.5 
99.5 
99.4 
99.4

9M 
W.3
ms
99.3 
99.3 
99.2

Aug;

98.45 
98.45 
98.35 
98.35 
98.25

98.25 
98.15 
98.15 
98.05 
98.05

97.95 
97.95
97. «S 
97.85 
97f85

97.95 
98.05 
98.15 
98.15 
98.15

98.25 
98.25 
98.25 
98.25 
98.25

98.25 
98.25 
98.25 
98.15 
98.15 
98.05

99,3 
99. 3 
99.2 
99.2 
99.1

99.1 
99.1 
99.0 
99.0 
98.9

98; 9
98.8 
98.8 
98.8 
98.7

98.7 
98.6 
98.6 
98.6 
98.5

98.5 
98.5 
98.5 
98.4 
98.4

98.4 
98.4 
98.4 
98.3 
98.3 
98.3

Sept.

9&05 
97.95 
97.95 
97.95 
97.85

97.85 
97.85 
9?. 75 
97.75 
97.75

97.75 
97.75 
97.65 
97.65 
97.65

97.65 
97.65
97.55 
97.55 
97.55

97.55 
97.55 
97.55 
97.55 
97.55

97.55 
97/55 
97.:45 
97.45 
97.45

98.2 
98.3 
98.3 
98.4 
98.4

98.4 
98.3 
98.3 
98.3 
98.3

98.3 
98.2 
98.2 
98.2 
98.2

98.1 
98.1 
98.1 
98.0 
97.9

97.9
97.9 
97.8 
97.8 
97.8

97.7 
97.7 
97.7 
97.6 
97,6



PASSAIC BIYEE

Dotty gage height® in feet, of Greenwood Lake at The Glens, N. J.t for the years 
ending B&pt. 30, 1898-1905 and 1907-rl981 CQniime&.

Day,

1903. 
1..............
2..............
3..............
4..............5.............:
6..............
7..............
8..............
9.............. 

10..............

Day.

1907. 
1..... ..........
2. .............
3. .............
4..............
5..............

6. .............
7..............
&.............:
9..............

10...............

11...............
12.............. 
13..............
14..............
15..............

Day.

1907-8. 
1..............
2..............
3..............
4.............. 
5..............

6..............
7..............
8..............
9..............

10..............

11..............12..:...........
13..............
14..............
15..............

16..............
17..............
18..............
18..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

oct.

.99.86 
99.85 
99.86 
99.85 
99.85

99.85 
99. S5

ioa.45

June.

. 100. 15

. 100. IS

. 100. 35

. 100.4

. 100.4

. 100. 4£

. 100. 4S
100.4

100 3ti

. 100.35

. 100. 25 

. 100.25

. 100.25

. 100.25

Oct.

100.6 .
100.55 
100.45 
100.45.

100.45 
100.45 
100.6 
100.75.
100.75

100.65 
100.65

100.55.
100.45

100.4 
100.35 
100.35.
100.25 
100.25

100.2 
100.15 
100. 15 .
100.05 
100.05.

100.35 
100.55 
101. 15 
101.15 
101.05.

Nov.

100.25 
100,25 
100,25 
100.25 
100.25

100.25 
99.95 
99,95 
99.95 
99.95

July.

100,0

100.0 
100.0 
99.95

99.95 
99.95 
99.95

99.95 

99.95
" '99.' 95" 

99.95 
99.95

Nov.

100.95 
101. 15

100.85 
101.25 
101.35

101.05

100.95 
100.85 
100.75

100.55

100.5 
100.45

100.45

100.45 
100.4

100.35

100.35 
100.4 
100.45 
100.45 
100.4

Day.

U 
13 
13
14 
15

16 
17 
18 
19 
20

1903.

....

.....

:::::

Aug.

99.45 
99.35 
99.35 
99.25 
99.25

99.15 
99.15 
99.15 
99.05 
99.05

99.05
98.95 
98.95

98.85'

Dec.

100.4 
100.35 
100.35 
100.35
100.35

100.35 
100.35 
100.35 
100.35

100.35

100.4 
100.4 
100.4

100.4 
100.4

100.45
100.45

100.45 
100.5 
100.5 
100.55

100.55 
100.55 
100.6 
100.65

100.65

.........

Sept.

98.25 
98.25 
98.3

98.85

98.35 
98.35

98.35 
98.85

98.45 
98.45 
98.45 
98.45 
98.45

Jan.

100.65 
100.65 
100.65 
100.65

100.65 
100.65 
100.65

100.65

100.75 
101.05 
101.05 
101.0

100.95 
100.85
100.85

100.8.5

100.65 
100.65 
100.55 
100.55 
109.45

100.35 
100.35 
100.35

100.25 
100.25

F«ft».

.......

Oct.

........

100.95

100.85 
100.85 
100.83
100.85 
100.85

NOT.

99.95 
99.95 

100.1 
100.1 
100.1

100.1

........

Day.

1907. 
16...............
17...............
18................
itt
20................

21............... 
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
11

Mar.

100.45

100.45
100.45

100.45 
KW.45

100.45 
100.55 
100.55 
100.65

100.75 
100.75 
100.75 
100.75

100.75

100.75 
100.65 
100.65

100.65 
100.65 
100.65

100.55 
100.55

Apr.

100.55 
100.45 
100.45 
100.45

100.45 
100.35 
100:35 
100.35

100.35 
100.35 
100.25 
100.25

100.25 
100.25 
100.25

100.15

100.15 
100.15 
100.15 
100.15 
100.15

1QQ, 15

100.15 
100.15 
100.15

Day.

1903. 
21.............. 
22.............. 
28,.....--------
24......
25......

26......
27......
28......
29...... 
30......
31......

Juno.

100.28 
100.25

100.15 
100.15

100.15 
100.15 
100.15

100.05 

100.05

100.05 
100.05 
100.15

May.

100.65 
100.65

100.55 
100.55

100.45

100.25 
100.25

101.05 
101.05

100.85

100.75 
100.05 
100.55 
100.45

100.45

100.65 
100.75 
100.75

100.65 
100.55 
100.55 
100.45 
100.65

........

July.

99.95

99.85 
99.85
99.85

" "99." 75'

99. n
99.75
99.65

99.65 
99. « 
99.55 
99,5 
99.45 
99.45

JUne.

100.75

100.75 
tOO. 65 
100.65

100.65 
100.65 
100.65 
100.65 
100.65

100.55
"ioa"55
100.55

100.45 
100.45

"iQO."45

100.35 
100,35

100.35

100.25
100.25

100.15 
100.05

Oct.

100.65 
100.65 
100.65 
100. 65 
100.55

100.45 
100.45 
100.45 
100.45 
100.45 
100.85

Aug>

98.85 
98.85 
98.75 
98.75

98.65

98.55

98.45 
98.35 
98.35

July.

100.05

100.05 
100.05

100.05

99.95 
99.95 
99.95

"99." 85 
99.85 
99.85

99.85 
99.75

99.75

99.75 
99.75 
99.65

99.65

,109.85 
99.55

99.55

99.45

Aug.

99.45 
99.45 
99.45 
99.35

99.35

99.35 
99.35 
99.35

99.25 
99.25

99.25

99.25 
99.25

"99."25 

99.15

99.15

99.15
99.15

99.05 
99.05

99.05

Nov.

........

........

Sept.

98.45 
98.45 
98.45 
98.45 
98.45

""9$ 55 

98.65 
99. «5 
99.95

100.05 
KXXO 
100.25 
100.4 
100.55

Sept.

98.95

98.85 
98.85 
98.85

98.75

98.75 
98? 65 
98.65

98.65
  *  > .

98.55 
9&65 
98.65

98.55 
98.45 
98.45

98.35

98.35 
98.35
98.25

98.25

98,25 
98.15

98.15



Da% freiffe hefyjM, M'fe&t, t$ ^Greenwood IJafce 
1 "" %j)t. 8V, 1898-1905' ah * "

Day.

1910-11.

4.',...;..'...5....::.:...

7..8.'.

9.. 
101.

11.. 
.12..
13..
14..
15..

20:
21...
22...

25.

26...........
271.:..........
28.....;...,'..
29.......:;..
30..............
31...........

1911-12.

10.

11.
12.
13.
14.
15.

16.
17.
18. 
19- 
20.

21..22.:

97. 5; 97. 5;

97.4

97.3 
'97.3" 97 2" 

'97! 2 
' 97.1

;97.o
97.0 
'96.9 
'96.9

96.9

96.7

96.6
96.6
'96. e:
96.5

96. 5 
96.5 
"96.5

,4
96.4
96.4

100.15
100.15
100.15
100.05

,100.05 
100.05 
MO. 15 
100.15 
100.15

100.15
100.25
100.25
100.25
100.15

100.15
100.15
100.25
100.35
101.05

101.05
101.05
101.05
101.05
100.95

100.85
100.75
100. 75
100.65
100.55
100.45

;96.4
:;06.3
96.4
96.5 
'96.7

96.8 
96.8 
.'96.8

96.8:'96.8 
"96.8 
96.8

97.1
97.1
97.1

$7.0: 
$7.0 
97.0

iOO. 45 
,100.45 
100.35 
100-35 
100.35

100-35 
100.35 
iOO.25 
100.25 
100.25

100.25
100.25
100.35
100.35
100.35

100.35 
100.45 
100.45 
100.55 
100-55

100.55
100.45
100.45
100.45
100.45

100.45
100.55
100.55
100.55
100.45

98.9
98.9
98.9
96.9

96.9
96.9
96.9

96.9 
,96. g 
96.9 
98.9 
96.9

;96.9

.96.9' 
,96.9 
,96.9 
97. 0 
97.1

97. 1 
,9V. 1
97.2
97.2
97.3
97.3

100.45
100.45
100.43
100.
100.

100.35
100.35
100.35
100.25
100.25

100.25
100.25
100.25
1,00.25
100.25

100.35
100.35
100.35
100.35
100.35

100.35
100.35
100.45
100.55
100.55

1P0.55 
100.55 
100.55
100.45
100.45
100.451

Jan.

'98.8

98.9

68.9 
'98.9
98.9 

J99.0
99.0

99.0mi
99.1
99.0

100.45 
WO. 36 
XdO.33 
1,00.35
100.28

Feb.

,99.0

90! I 
99.1'
99.3

99.4 
99.4 
m 4r 
'99.4 
'99.5
9&..S" 

99,5, 
99.5 
$9.6 
99. ft

ma
.,99.9. 

99.9

!iob.o loo. a;
100.0

i)00.05 
99.91 
&.9J

99.85 
'99.85 
'99.85

Mar.

100.45 
10Q.55 
100.65 
100.85

mo
lOD.O
iob.0
100.0 
10D.1

.
100.4
;iob.4' 
:loo.4.
100.5
100.5
100.6
100.7

100.
100.
100.55
100.55
100.45

100.45 
J00.35 
100.35

101.05 
100.85 
100. 75 
100-75 
100.75

Apr.

,100.7 
100.7; 
100.6 
100.6:
100.7"

100.5

,
100.6
1,00.5 
100.5'

loo.*: 
10D.4! 
MO. 4. 
300,3,

ape. 55
100.85 
JflO.75 
Jt00.7S 
100. 75

100. 75
100.55
100.55
100.55

100.45 
10Q.45 
100.45 
100.35 
100.35

100.35
;100.35

100.35
100.45
100.45

100.45
100.45
100. 46
100.35
100. 35

100. 35
100.35
100.35
100.45
100.45

mi
100.6
loo.o

1100.35 
100.45 
100.5$ 
100.65 
100.65

100.55 
100. 
100. 
100.45 
100.4p

100.45 
100.4S 
100.45 
100.45 
100.35

100.35
100.35
loo. as
100.35
100.25

100.25
100.55
100.25
100.35
100.35
100.35

Jtine.

!99.fl: 
«9.9

9.9'

0.7,

100 $o.
100.

Idly.

99.9

.
100. 35 
#».$ 
100.25

.
JOO...
aoo.15
100.15

100. J5J 
100.15 
100.051 
100.05 
100. 05|

 too.65,;
100.05
100.05.
99.95
99.95

99.96J 
99.95; 
99.85

69.05
99.05
98.95
98.95
98.95
98.951

99.6 
99.6 
99.6 
«».» 
99.5

9.3

99.1
99.1
99.3

100.0
100.2
100.4

98.75 
98.65 
98.65 
98:65 
98.65

98.95
99.05
99.05
99.05
99.05

99.05
99.15
99.15
99.35
99.35

99.35
99.25
99.25
99.25
99.25

99.25
99.25
99.25
99.15
99.15
99.15

Sept.

160,4 
100.9 
100.8 
lOOiS 
18017

.100.7 
100.5 
100:5 
100J-5 
100:5

100.!4 
100.4
100:4 
100^3ioo:s
100.3100.3
100;2 
100.2 
100:2

100.;2 
100.? 
100:i 
100.*!
100.1

100.1 
100,J 
100.1 
100.1

99.15 
99,15 
99.'25 
99.25 
99.25

W25 
99. '15 
99,15 
99.15

99.25 
99,35 
99.^5 
99.35
99.25

99.25
99.25
99.25
99.35
99.35

99.45 
99.45 
99,45 
99.;45 
TO. 55

99.55 
99.55 
TO.i45 
99.45 
W.45



186 SURFACE WATER SUPPLY, 1921, PAET I,

Daily gage height, in feet,] of Greenwood Lake at The Glens, N. /., for the years 
ending Sept. SO, 1898-1905 and 1907-1921 Continued.

Day.

1912-13. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............at... ...........
25..............

28..............
27..............
23..............
29..............
30.............. 
31...............

1913-14. 
1..............
2..............
3..............
4..............
5..............

«.... ........ .
7..............
8..............
9..............

10..............

Jl ............
12..............
13..............
14..............
15..............

1«. .............
17..............
18..............
19..............
20..............

21..............
22..............
23............ .
24. .............
25..............

26..............
27..............
2S. .............
29..............
30.............. 
31..............

Oct.

99.45 
99.45 
99.45 
99.45 
99.45

99.45 
99.35 
99.35 
99.35 
99,35

99.25 
99.25 
99.25 
99.25 
99.15

99.15 
99.15 
99.05 
99.05 
99.05
no nit

9S.95
99.05 
99.05 
09.05

99.15 
99.15 
99.35 
99.45 
99.55 
99.63

96.85 
97.15 
97.15 
97.15 
97.15

97.15 
97.15 
97.15 
97.15 
97. 15

97.15 
97.35 
07.35 
97.35 
97.35

97.35 
97.35 
97.35 
97.45 
97.55

97.65 
97.75 
97.75 
9S.15 
93. 35

93. 65 
93.75 
93.75 
93. 85 
98.95 
99.05

Nov.

99.65 
99.65 
99.75 
99.75
99.85

99.95 
100.05 
100.25 
100.25 
100.35

100.45 
100.45 
100.35 
100.35 
100.35

100.25 
100.25 
100.25 
100.25 
100.15

100.15 
100.15 
100.15 
180.15
100.25

100.25 
100.25 
160.25 
100.25 
100.25

99.05 
99.05 
99.05 
99.05 
99.05

99.05 
99.15 
99.15 
99.55

100.25

100.45 
100.45 
100,45 
100.45 
100.45

100.45 
100.55 
100.55 
100.55 
100.55

100.45 
100.45 
100. 45 
100. 45 
100.35

100 35 
100. 35 
100.35 
10035 
100. 35

Dee.

100.23 
100.25 
100. 3| 
100.35 
100.35

100.35 
100.45 
100.45 
100.45 
100.35

100.35 
100.35 
100.35 
100.35 
100.25

100.25 
100.25 
100.25 
100.25 
100.25

100.25 
100.25 
100.25 
100 35 
100. 35

100.35 
100.45 
100.45 
100.45 
100.45 
100.65

100.35 
100.25 
100.25 
100.25 
100.25

100.25 
100.25 
100.25 
100.25 
100.25

100. 25 
100.25 
100.25 
100.25 
100.25

100.25 
100.15 
100.15 
100.15 
100.15

100.15 
100. 15 
100. 15 
100.15 
100.15

100.15 
100. 25 
100.25 
100.25 
100.25 
100.25

Jan.

100.75 
100.75 
 100,75 
100.85 
100.85

100.85 
100.75 
100.^5 
100.75 
100.75

100.65 
100.65 
100.65 
,100.65 
100.55

100.55 
100.55 
100.55 
100.55 
100.45

100.45 
100.45 
100.45 
100.45 
10D.55

100.55 
100.35 
100.35 
100.35 
100.35 
100.35

100.25 
100.25 
100.35 
100.35 
100.35

100.35 
100.35 
100.35 
100.35 
100.35

100.35 
100.35 
100.35 
100.25 
100.25

100.25 
100.25 
100.25 
100.25 
100.25

100.25 
100.25 
100.25 
100.25 
100.35

100.35 
100. 35 
100.45 
100. 45 
100.55 
100.55

Feb.

10035 
100.35 
100.35 

'100.35 
100.35

100.25 
100.25 
100.25 
100.25 
100.25

100.25 
100.25 
100.25 
100.25 
100.15

100. If 
100.15 
100.15
100.15 
100.15

100.15 
100.15 
100.25 
100.25 
100.25

100.25 
100.35 
100.35

100.55 
100.65 
100.85 
100.85 
100.85

100.85 
100.85 
100. 85 
100.75 
100.75

100. 75 
100.75 
100:65 
100.55 
100.55

100.55 
100.55 
100.55 
100.55 
100.55

100.25 
100.25 
100.25 
100.25 
100.25

100.25 
100. 25 
100. 25

Mar.

100.35 
100.35 
100.35 
100.33 
100.35

100.35 
100.35 
100.35 
100.35 
100.35

100.35 
100.35 
100.45 
100.55 
100.75

100.85 
100.85 
100.85 
100.75 
100.75

100.85 
100.85 
100.75 
100.65 
100, 65

100.75 
100.75 
101.55 
101.25 
101.05 
100.95

100.25 
100.25 
100.25 
100.25 
100.25

100.25 
100.25 
100.25 
100.25 
100.25

100.25 
100.25 
100.25 
100.25 
100.25

100.35 
100.35 
100.35 
100.35 
100.35

100.45 
100.45 
100.45 
100.45 
100.45

100.55 
100.55 
100.95 
101.45 
101.35 
101.251

Apr.

100.75 
100.75 
100.65 
100.55 
100.45

100.35 
100.35 
100.25 
100.25
100.25

100.45 
MX). 43 
100.55 
100.55 
100.45

100.45 
100.45 
100.45 
100.35 
100.35

100.35 
100.35 
100.35 
100.35 
100.25

100.25 
100.25 
100.35 
100.45 
100.45

101.25 
101.25 
101. 15 
101. 15 
101.05

100.85 
100.85 
100.75
100.85 
100.85

100. 75 
100.65 
100.65 
100.55 
100.55

100.55 
100.55 
100.65 
100.65 
100.65

100.55 
100.55 
100.55 
100.55 
100.65

100.65 
100.75 
100.75 
100.75 
100,65

May.

100.45 
100.45 
100.45 
100.35 
100.35

100.25 
100,25 
100.15 
100.15 
100. 15

100.15 
100.05 
99.95 
99.95 
99.95

99.85 
99.85 
99.85 
99.85 
99.85

99.75 
99.75 
99.75 
99.85 
99:95

99.95 
100.05 
100.05 
100.05 
99.95 
99.95

100. 75 
100.65 
100.65 
100.55 
100.55

100.65 
100.65 
100.75 
100.75 
100.75

100.75 
100.85 
100.85 
100-75 
100.75

100.75 
100.65 
100.65 
100.55 
100.55

100.45 
100.45 
100.35 
100.35 
100.25

100.25 
100.15 
100. 15 
100.25 
100.25 
100.25

June.

99.95 
99.95 
99.95
99.83 
99.85

99.85 
99.85 
99.85 
99.75 
99.75

99.75 
99.65 
99.65 
99.55 
99.55

99.55 
99.45 
99.45 
99.45 
99.35

99.35 
99.35 
99.35 
99.35 
m25

99.25 
99.25 
99.25 
99.25 
99.15

100.25 
100.25 
100.15 
100.25 
100.25

100.25 
100.25 
100.25 
100.25 
100.25

100.25 
100.15 
100.15 
100.15 
100.05

100.05 
100.05 
100.05 
100.05 
100.05

100.05 
100.05 
100.15 
100.15 
100.15

100.15 
100.15 
100.15 
100.15 
100; 05

July.

99.15 
39.15 
39.05 
99.05 
98.95

93.95
98.85 
98.85 
98. S5 
98.85

98.75 
98.75 
98.75 
98.75 
98.75

98.75 
98.75

! 98.75 
98.75 
98.65

98.65 
98.55 
98.55 

v 98.46 
98.45

98.35 
98.35 
98.25 
98.25 
98.15 
98.15

100. 05 
106.25 
100.25 
100. 25 
100.25

100.15 
100.15 
100.25 
100.25 
100.25

100.15 
100.15 
100. 15 
100.15 
100.15

100.05 
100.05 
100.05 
100.05 
99.95

9995 
99.95 
99.95 
99.95 
99.95

99.95 
99.95 
99.95 
99.95 
S.95 

.85

Aug.

98.15 
98.15 
98.05 
98.15 
98.05

97.95 
97. 85 
97.85 
97.75
97.75

97.75 
97.75 
97.75 
97.75 

^ 97.65

97.65 
97.65 
97.55 
97.55 
97.55

97.45 
97.45 
97.35 
97.35 
97.35

97.25 
97.25 
97.25 
97.25 
97.25 
97.25

99.85 
99.85 
99.85 
99.85 
99.75

99.75 
99.75 
99. 65 
99.65 
99.65

99.55 
99.55 
99.55 
99.45
99.45

99.45 
99.35 
99.35 
99.35 
99.25

99.25 
99.25 
99.25 
99.15 
99.15

99.15 
99.15 
99.05 
99.05 
99.05 
99.05

Sept.

97,25 
97.25 
97. 15 
97.15 
97.15

97.15 
97.15 
97.15 
97.15 
97.05

97.05 
97.05 
96.95 
96.95 
96.95

96.95 
96.85 
96.85 
96.85 
96.85

96.85 
96.95 
96.95 
96.95 
96.95

96.85 
96.85 
96.85 
96.75 
96.75

99.05 
98.95 
98.95 
98.95 
98.85

98.85 
98.85 
98.75 
98.75 
98.55

98.55
98.45 
98.45 
98.35 
98.35

98.35 
98.25 
98.25 
98.15 
98.15

98.15 
98.05 
97.95 
97.95
97.85

97.85 
97.75 
97.75 
97.75 
97.65



J '?#.'.

ae. height^m feet^f Greenwood Lake at The .Glens, N. J.,for the years 
80, 1898-1905 an%{ $$07-1921  Continued,

JQay. .

1914-15.
|  --   
rt .  

I::::-::::::;s..  !'.........
..............
7... ......, .,
8.............
9............. 

10,,..;....;,..

11,,.-..........-
12,,.,,....,,..
is:.;;.'....;,;.;
u... ....... ..v
is..........;..
16.............
17.....:.......,
18...  .......,«.19...........;;.ad..............
21..............
22..............
23..............
24..............
25.'........... .

26..............
27............
28..............
29............;.
30.........;....
31..............

1915-16. 
1... ...........
2..;...........
3..............
4..............
5.............

6. .............
7..............
8..............
9.............

10..............

11....'..........
12..............ia... ...........
14..............
15..............

16..............
17..............
18..............
19........... .
20..............

21....... . .
22..............
23..............
24..............
25..............

26..............
27........... ..
28..............
29..............y*... ...........
31;..,..........

Oct.

97, 65
97. 55
97.55
97.45
'97.45

97.35
97,33
97 35
97.25 
97.23

.97.25
97,15
97.15
97,05
97.05

97.15
97.15
97.05
97.05
97.15

97.15
: 97:.15
' 97.05

97.05
97.05

97 05
96 95
96 95

' Qfi CS

96 8S
98.75

99 75
99 75
99 75
99 75
99.75

9975
99 75
99 75
99 75
99 75

9975
9965

99 65
99.65

99 55
99 55
99 55
99 55
99.55

99.55
99 55
99.45
99.45
99.45

99.35
99.45
99.55
99.55
99.55
99.56

Nov.

96.7
96-75

; 96.65
. 96-6

96.55

96.55
96.45
96.45
96.35 
96.3,5

, 9635
96 35

, 96 25
96;25
96.35

96.55
9665
9675

, 967*5
96.75

96.85
, 96185

96.85
96.859e;s5
96.85
96.85
96.85
96.85
96.85

99 55
,.99 55

99.45
99 45
99.35

9935
99 35
99 25
99 25
99.25

99.25
99 15
9915
99.15
99.15

99 15
99 15
99 15
99 05
99.15

99.25
99 35
99.45
99 45
99.45

99.45
99.55
99.55
99.65
99.65

Dec.

96.95
96-95
96 95
96 95
97.05

97. 15
,97.25
97 35
97.45 
97.55

97 65
9775
97.75
97.85
97.85

97.85
97.85
97,85
97.85
97.85

97 95
' 98.05

93.05
98.05
98.05

99.05
98.05
98.05
QS 1*;
98. 25
98.25

99,75
99 75
99 75
99 75
99.75

99 65
9965
9965
99 65
99.55

99.55
99.45
99.45
99.35
99.25

99 25
99 35
99.35
99.45
99.45

99.45
99.55
99.55
99.55
99.65

99.65
99.6-5
99,65
99.75
99.75
99.75

Jan.

98.25
98.25
 98.25
98. 25
98.25

98.25
98.65
99 25
99.25 
99.25

99.25
9965

100.45
100.75
100. 75

100.75
100.75
100.75
101. 05
101.05

100.95
100.85
100.85
100.75
100.75

100.65
100.65
100.55
100.55
100.55
100.45

99.85
99.95

100.05
100.15
100.15

100.25
100.25
100.35
100.45
100.55

100.55
100.45
100.45
100.45
100.45

100.55
100.55
100.55
100.55
100.55

100.55
100.55
100.55
100.55
100.65

100.65
100.65
100. 75
100.75
100.85
100.85

Feb.

100.45
100 45
100.45
10D.55
100.55

100.65
! 100 65
1W75
100. 75 

' 100. 65

100.55
100.45

. 100 45
10045
100. 45

100.65
100.65
100.65
100.55
100.55

100.55
100.45

.100.45
100. 45
100.75

WO. 75
100.75
100.65

100.75
100.75
100 65
100.55
100.55

100.45
100.45
100.45
100.45
100.45

100.35
103. 35
100.35
100,35
100.35

100.35
100.35
100.35
100.35
100.35

100.35
100,25
100.25
100. 25
100.35

100.35
100. 55
100.55
100.55

......

Mar.

100.6
100.65
100.65
100.55
100. 55

100.45
- 100.45

100. 45
100.35 

  100. 35

100.35
100.35
100. 25
100.25

-100.25

100.25
100.25
100.15
100.15
100.15

100.15
100.15

  100. 15
- 100. 15

100.15

100.15
100. 15
100. 15
10005
100.05
100.05

100.55
100.55
100.65
100.65
100.65

100.65
100.65
100.45
100.45
100.45

100. 35
100.35
100.35
100.35
100.35

100.35
100.35
100.35
100.35
100.35

100.35
100.35
100.35
100.35
100. 35

100. 35
100.45
100.55
100.55
100.65
100.65

Apr.

100.05
100.05
100. 05
106.05
100.05

100.15
100.15
100.15
100.25 
100.25

10035
100.75
100.75
100 75
100.75

100.65

100.55
100.55
100.45

100.45
100,35
10035
10035
100.35

100.25
100. 25
100.25
100.25
100.25

100.75
100, «5
101. 05
101. 05
101. 05

101. 15
101. 15
101. 05
101.05
101.05

100. 75
100.75
100.65
100.65
100.45

100.45
100.75
100 75
100.75
100.65

100.65
100 65
100.65
100.65
100.55

100.55
100.55
100.55
100.45
100.45

May.

100.25
100. 25
100.15
100.15
100.15

100.15
  100. 15

100.15
100.15 
100.15

100.15
100.05
100.05
10005
100.05

100.05
100.05
100.15
100.15
100.15

100.15
100.15

-100.25
100.25
100.25

100.25
100.25
100.15
100.15
100.15
100.15

100.35
100.35
100.35
100.35
100.35

100.35
100.25
100.25
100.25
100.25

100.25
100.25
100.15
100.15
100.25

100.25
100.25
100.25
100.35
100.35

100.35
100.35
100.35
100.35
100.35

100.35
100.35
100.35
100.55
100.55
100.55

June.

-----

 1G0.05
lea-os
100.05

100.05
inn M
100.- 15
100.15
100.05

100.05
100.05
100.05
99.95
99.95

99.95
99.95

100.05
99.95
99.95

100.35
100.35
100.35
100.45
100.45

100.35
100.35
100.35
100.45
100.45

100.45
100.45
100.55
100.55
100.55

100.55
100.55
100.55
100.45
100.45

100.45
100.45
100.35
100.35
100.35

100.35
100.35
100.35
100.35
100.35

July.

99.95
99.95
99.95
<JO Oh

99.95
99-95
99.95
99.95 
99.95

99.95
  99.95

100.06
100.05
99.95

99 95
99 95
9995

10ft 05
100.05

100.05
99:95
99.95
9995
99.95

99.95
99 95
99.95

100.05
100.05
100.05

100.35
100.35
100.35
100.25
100.25

100.25
100.25
100.15
100.15
100.15

100.05
100.05
100.05
100.05
100.25

100.25
100.25
100.25
100.25
100.25

100.25
100.25
100.25
100.35
100.35

100.35
100.35
100.45
100.45
100.45
100. 45

Aug.

100.2
100.2
100. 21
100.45
100. 6S

100.65
108,85
100. 85

 190.85 
100.85

100.75
 100.75
190.6,
100.65
100,55

100.45
100.45
100.35
100.35
100.35

100.35
100.45
100.35
100.25
100.25

100.25
100.15
100.05
100.05
100.05
100.05

100. 35
100.36
100.25
100.25
100.15

100.15
100.15
100.15
100.05
100.05

100.05
. 99.95
/ 99 95

99.95
99.85

99.85
99.75
99 75
99.75
99.65

99.65
99.55
99.55
99.55
99.45

99.35
99.35
99.35
99.25
99.25
99.25

Sept.

100.05
 100.05
99.95
99.95
99.95

99.95
9995

100.05
100.05 
100.05

99.95
100.05
100.05
99.95
99.95

99.95
99.85
9995
99.95
99.85

99.85
100.05
99 95
9995
99.95

99 95
99 95
99 85
99.85
99.85

99.25
99.25
99.15
99.15
99.05

99.05
99.05
99.05
98.95
98.95

98.95
98.95
98.95
98.85'
98.85

98.85
98.85
98.75
98.75
98.75

98.65
98.65
98; 55
98.55>
98.45

98.45
98.45
98.45
98.45
98.35

55969 24 WSE 521- -13



SURFACE WATER ;StrpPlJY, 1923^' PART I.

Daily gage height, in feet, of Greenwood Lake at The Glens, N. J'. 
ending Sept. SO, 1898-1905 and 1907-1921 Continued,

Day.

1916-17. 
1. ....................................................
2.....................................................
3.....................................................
4.....................................................
5.....................................................

6.....................................................
7.....................................................
8.....................................................
9.....................................................
10.....................................................

II.....................................................
12.....................................................
13.....................................................
14.....................................................
15.....................................................

16......................;..............,...............
17.....................................................
18.....................................................
19.....................................................
20.....................................................

21.....................................................
22............. ............ ..................... r ..... r
23....................................................;
24....................................................;
25.....................................................

26.....................................................
27.....................................................
28.....................................................
29.....................................................
30.....................................................
31.....................................................

Oct.

98.35
98.25
98.25
98.25

1 98.25

98.15
98-15
98.15,
98-15 x
98.15

98.15
98,05
98.05
«8. 05
98-05

97.95
« <!>»'

S' .85
,85

97.85

07 7S

97«75
,9*75
97*65
97.65

97 «s
97.55
£7-55

97 45
97.35

Nov.

Qfi fifi
96.85
96.75
96.75

96.65
96.65
96.55
96.45
96.45

96.35
96.25
96.25

. 96.35
96.35

96.15
,96-45
96.35
96.45
96 45

De6.

96.45
96.55
96.55
96.65
96.65

96.65
96.75
96.65
96.65
96.65

96.65
96.65
96.65
96.75
96.65

96.65
 96.65
96,65

- 96.65-
96.65

96.65
. 96,85

96195
98.05
98.15

98. 25 "
98.25
9825
98.25
98 35
98.35'

Jan.

98.45
98.35
98.45
98.55
98.55

98.65
98-65
98.65
98.75
98.75

98.65
98.65
9§.75
98.75
98.65

' 9'8.75'

, 98.75
98.85'
98.85
98.85

98-85
98.95
99.05
99.15
99.25

99.35
99.45
99.55
90,65
OO 7«i

99.85

Feb.

99.85
99.85
99.95

100.05
100.15

100.25
100.35
100.35
100.35
100.35

100.85
100.35
100.35
100.35
100.35

100.35
100.35
100.35
100.85
100.35

100.35
100.35
100.35
100.35
100.35

100.45
100.45
100.55

Mar.

100. 5S
100.55
100.55
M0:«l
100.65

100.75
100.75
100.7$
100.95
101.05

101.05
101.15
101.25
101.25
101.35

101.35
101.45
101.45,
101.45
101.45

101.45
101.45
101.45
101.45
101.55

101.55
101.65
101.75
101.75
101.75
101.65

Day.

1918. 
1...........................
2...........................
3-.-.. ........................
4...........................
5...........................

6...........................
7...........................
8. ............\... ..........
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Jan.

98.3
98.3
98-2
98.2
98 2

QS 3
98.3
no o

Oft 3

98.3

98.4
98.4
98 4
98.4
QQ A

QQ 0

98.3
QQ A

Qo A

Qft *

OH f\

98 6
98.6
98.6
CkQ 7

Qft 7
Oft 7
QQ 0

QQ 0

Feb.

99 3
99.3
QQ t\ '

QQ A

99 7
99 7
QQ 0

100.2

100 7
100.7
100 7
100.7
100.7

100.8
101 0
 IAA QK

Mar.

100 9
100.75
100.75
100.7
100.65

100-65
10065
100 65
100.6
100.65

100.65
100.65
100.6
100.6
100.6

100.6
inn (yi
100 55
100 5
100.5

100.5
100. 45
100.4
100.4
100.4

100.4
100.4
trtA 0

100.3
100 3
inn ^

Apr.

100.25
100.25
100,25
100.25
100.25

100.25
100.2
inn 9
inn 9
100.25

100.3
100.3
inn Q
100.4
100.4

100,5
100.5
100.6
100.6
100.6

100.7
100.8
100.8
100.8
100.8

100.7
100 65
100.6
100.6

May.

100.5
100.5
100.5
100.5
100.4

100.4
100.4
100.4
100.3
100.3

100.3
100-3
100.3
100.3
inn ?

100.3
100.3
inn *>%
100 25
100.2

100.2
100.3
loo. a...
100.3
100.25

1003
100.3
Iffcl 9

100. 2
100.3
ifirt 3

June.

IOQ.,3
100.3
100.2
100,2
100.2

100.2
1002
100.2
100.2
100.2

100.2
100.2
100.2
100.2
100.2

100.2
100.2
100.2
100.1
100.1

108.1
100-1
100.1
100.1

100.1
100.1
100.0
100.0
100.0

;. Ja'y-

100.0
100,0
100.0
99,9

" 99.9

, 99,9
99.9
99:9

, 99'-8
99.7

99.7
99.7
99.7
99.7
99.7

99.6
99.6
99.6
99.6
99.5

99.5-
; 99.5

99.4
99.4
99.4

99.3
QO <*
99.3
99.3
99.2
99.2

Aug.

99.2
99.2
99.2
99.1
99.1

99.1
99.0
99.0
99.0
99.0

98.9
99.0
99.0
99.0
99.0

98.9
98.9
OR O

98.8
98.8

98.8
98.7
98.7
98.6
98.6

98.5
98.5
98.4
98.3
98.3
98.2

Sept.

98.2
98.1
98.1
98.0
98.0

98.0.
97.9
97.9
97.9
97.8

97.8
97.7
97.7
97.7
97.7

97.6
97.6
97.6
97.6
97.6.

97.6
97.5
97.5
97.5
97.5

97.5
97.4
97.4
97.4
97.4



PASSAIC RIVER BASIN. ; j MS$f

Daily gage height, in feet, of Greenwood Lake at The Glens, N..J^<fQr>.$# year$\ 
ending Sept. SO, 1898-1905 and 1907-19M Qor&itM$&.

Day.

1918-19. 
1...... ........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..,.. .........
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
201. ............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28.........:....
29..............
30.............. 
31..............

Oct.

,97.3 
97,3 
97.3 
87,3 

,97-2

97.2 
97.2 
97.2

. 97-2 
97.1

97.1 
97.1 
97.1 
97.0 
97.0

97.0 
96.9 
96.9 
96.9 
96.9

96.8 
96.8 
96.8 
96.8 
96.7

96.7 
96.7 
96.7 
96 7 
967 
96.7

99.7 
99.7 
99.7 
99.7 
99.7

99.7 
99.7 
99.6 
99.6 
99.6

99.6 
996 
99.6 
99 6 
99.7

99.7 
99.8 
99 8 
99.8 
99.8

99.8 
99.8 
99.8 
99 9 
99.9

99.9 
99 9 
99 9 
99.9 
99.9 
99.9

Nov.

96.7 
96.6 
96.6 
96.6 
96.6

96.5 
96.5 
96.5 
96.5 
96.4

96.4 
96.4 
96.4 
96 3 
96.3

96.3 
96.3 
96.4 
96.5 
96.5

96.5 
96.5 
96.5 
96.5 
96.5

96.5 
96.5 
964- 
965 
96.5

99.9 
100.1 
100.1 
100.2 
100.3

100.4 
100.4 
100.4 
100.4 
100.3

100.3 
100.3 
100.4 
100 4 
100.4

100.4 
100.3 
100.3 
100.3 
100.2

100.2 
100 2 
100.2 
100 1 
100.1

100.1 
100.3 
1003 
100.3 
100.3

Dec.

96,5 
96.5 
96.5 
96.4 
96.4

96,4 
96.4 
96.4 
96.4 
96.4

96.4 
96.5 
96.5 
96.5 
96.7

96.8 
97.0 
97.0 
97.0 
97.0

97.0 
97.0 
97.2 
97.4 
97.6

97.7 
97.7 
97.8 
97.9 
97.9 
97.9

100.4 
100.4 
100.4 
100.4 
100.3

100 3 
100.3 
100 3 
100.2 
100.2

100.2 
100 2 
100 5 
100 5 

' 100..4

100.4 
100 3 
100 3 
100.3 
100.2

100.2 
100.2 
100.2 
100.2 
100,1

100 1 
100 1 
1001 
100.1 
100.0 
100.0

Jan.

98-0 
98.1 
98 3 
98.5 
98.6

98-6 
986 
98.6 
98.6 
98-7

987 
98.7 
98 7 
98.7 
98.8

98.8 
98.8 
988 
98.9 
98.9

98.9 
989 
98.9 
99.0 
99.1

99 2 
99 2 
99 2 
99.3 
99.3 
99.3

100.0 
100 0 
1000 
100.0 
99.9

99.9 
99,9 
99.9 

100.0 
100.0

100.0 
100 0 
100.6 
99 9 
99.9

99 9 
99 9 
99 9 
99.9 
99,9
99.8' 

99.8 
99.8 
998 
99.8

99 8 
99-8 
99.8 
99.8 
99.8 
99.7

Feb.

99.3 
99.3 
99.3 

. 99.3 
99.4

99.4 
99.4 
99 3 
99.3 
99.3

99.3 
99.3 
99 4 
99.4 
99.5

99.7 
99.8 
99 8 
99.8 
99-8

99.8 
99.9 
99.9 

1000 
100.1

100.3 
100.3 
100.3

99.7 
99.7 
99.7 
99.7 
99.7

99.7 
99 7 
99.8 
99.8 
99.8

99.8 
99 8 
99 8 
99 8 
99.8

99 8 
99.8 
99.8 
99.8 
99.8

99 8 
  99 8 
99.8 
99 8 
99 8

99.8 
9$ 8 
99.8 
99.8

Mar.

100.5 
100.6 
100.7 
100.7 
100.6

100.6 
100.6 
100.5 
100.7 
100.8

100.8 
100 8 
100.7 
100.7 
100.6

100.6 
100.5 
100.6 
100.6 
100.6

100.6 
100.5 
100.5 
100.4 
100.4

100.4 
100.3 
100.4 
100.5 
100.6 
100.6

99.7 
99.7 
99.7 
99.7 
99.7

100.2 
1006 
100.7 
100.7 
100.7

100.7 
100-7 
101.3 
101 3 
101.3

101.2 
101.3 
101 4 
101.2 
101.1

iftr. i
101.0 
IQO 9 
101. 0 
101.0

101.1 
101.2 
101 1 
101 0 
101 0 
100.9

Apr.

1006 
100.6 
100.5 
100.5 
100.5

100.4 
100.4 
100.4 
100.4 
100.4

100.3 
100.4 
100.4 
100.4 
100.4

100.5 
100.5 
100.6 
100.6 
100.5

100.5 
100.5 
100.4 
100.4 
100-4

100.3 
100.3 
100;3 
100.3 
100.3

100.8 
100. 8 
1008 
100 7 
100.7

100.7 
100.7 
100.6 
100.6 
100. S

100.5 
100.4 
100.4 
100 5 
100.4

100.4 
100.5 
1005 
100.4 
100.4

100.4
i»5
100 5 
1005 
100.4

100 4, 
100 3ioft-3
1Q9.3 
100.3

May.

100.2 
100,3 
100.4 
100.4 
100.3

1003 
100.3 
100. S 
100.3
100.4

1005 
100.5 
1005 
100.5 
100.5

100.4 
tOO. 4 
1005 
100-5 
100.5

100.5 
100-5 
100.5 
100 5 
100.5

100.5 
100.4 
100.4 
100.4 
100.4 
100.4

100.3 
100.3 
100.2 
100.2

'100.2

100.2 
100.2 
100.1 
108. 1 
100.1

10Q.1 
100 1 
100 2 
100 2 
100.2

100.2 
100.2 
100 1,2 
100.'2 
100-1

100.1 
100 3 
10Q.4 
100.4 

,100.3

100.3
ioo.3
1003 
100 2 
100.2 
100.1

June.

100:3
10Q.3 
100.3 
JOQ.2 
100,2

109. 2 
100.1 
100.1 
100.1 
100.1

100.1 
100; 1 
100-0 
100.0 
100.0

100.0 
100.0 
1000
woo
99.9

99.9 
99.9 
99. 9 
99-9 
99.9

99.8 
«9-9

ioe,o
100.0 
99-9

100.1 
180. 1 
100.0 
100.0 
100.0

100.1 
100.2 
100.2 
100.2
io»2
100.1 
100.1 
100 1 
100.1 
100.1

log. I
Iflrf.O 
100.1 
100.1 
100.1

100. 1 
100.1 
100.1 
100.0 
100.0

.100.0 
100.0 
100.0 
100-0 
100.0

July.

99.9 
999 
99.0 
99.7 
99.7

99.7 
 ,90. 7 
99. 6 
99.6 
99.6

99.5 
98.5 
9»-;§ 
99.4
69.4

99.3 
69.3 
993 
99 3 
99.3

99.4 
100.4 
100.6 
100.7 
100.7

100.6 
UX>-7 
100.8 
100.7 
100-6 
100.5

100 0 
99.9 
99.9 

100 0 
100.0

100 0 
99.9 
99,9 
9».8 
99.8

99.8 
99-8 
99-8 
99 8 
99.8

99.8 
99.8 
99.8 
99.7 
99.7

99.'7 
99.7 
99-7, 

100.1. 
100.1

100,0 
1,00.0 
MO-.O 
100.0 
99-9 
99.9

Aug.

100.J 4 
100.4 
100.3 
100.2 
106:5

100.2 
100.2 
100.2
ioo. 2
100.2

100.1 
100.1
ioo. i
100.1 
100.1

100.1 
100.1 
100.1 
100 2 
100.2

100.2 
100.2
ioo i
100.1 
100.1

1001 
100 0 
1000 
1000 
99.9 
99.9

99.9 
99.9 
99.9 
99.9 
99.8

99.8 
99.8 
99.8 
99. 8 

. 99,8

§9.9 
100,1

' 100 2 
jlOQ,3 
100,3

100.3 
100/4 
100.4 
100.4 
100.4

: ioo.; 3
,10ft* 
100.3 
IOO 2 
100-2

100»1 
100.1
leoi
100,1 
IflO.O

: 100.0

.Sept.

99.9
ioo. o
100.1 
100.3 
100.3

100.$
ioo. $
100.2
tod. a iod.2!)
100. ?i

[ .100.2 ;
ioa.2t
100. \ 
lOft-l

100. t :
100.1 
100.0,
100:0 ,
100. Q

99. ft 
99.9 : 
99.9, 
99.9 
99.9

99: 9
89.8 
99.8 
99. S' 
99.8

100.0 
99.9 
99.9 
99.9 
90.9

99.8 
109; ft i 
100.1 
100.1 
V30'^ j

^100.2 
100.4
ioo. 7 ;<1007
100. f f

job. &
100.4 

-100.3 
100.3 
100. 2 «

100. 2 
J00.» 
100.1 
100.1
,100:0

i, 100.0 
100.0, 
9&9? 

^9»;,». 
99/9



SUEFACE WATER SUPPLY, 1921, PAET I.

Daily gage height, in feet, of Greenwood Lake at The Glens, N. J., for the years 
ending 'Sept. SO, 1893-1905 and 1907-1921   Continued.

Day.

1920-21.

8.1-1J. -.......'.
i... ...........
4.:.....,,.....
&.:............

«;.;...... ......?>.... ..........&..............
9...;.... ......
1§.K'..........
ii ' -'"
\^.\:., .........
IS.?.'..... ......
H::i. .........
15.:..;.. ........
16...:..........
IT.;............
is::;...........
i$.:. ...........
20'.... .........

2J...... ........
22
23... ...........
2*.. .......... ..
251.............
<Wt '

27i.?:^..........
28:.:...........
29.1............
so............:.
31..............

Oct.

101.1
101.0
100.9
100 8
100.7

1005
100 4
110 3
100.3
100.2

100 2
100 1
100 1
100.1
100.0

100 0
100 0
100 0
99 9
99.9

99.9
 99.8
99 8
99 7
99.7

99.7
99.7
99.7
99 8
99.8
99.7

Nov.

QO 7
QQ 7
99.7
99-7
QQ ft

99.6
QO R
99.6
99.6
QQ K

99 5
99.5
99.4
99.4
99.4

69 4
99 5
996
99 7
99.7

99.8
99 8
100 1
100 2
100.2

1002
100 3
100.3
100 3
100.3

Dec.

100.4
1006
100.6
100.6
100.6

100.5
100.5
1005
100.4
100.4

100 4
100.4
100 3
100 5
100.7

100 7
100 7
100 6
100 6
100.5

100.5
100 4
100 4
100 4
100.3

1003
100 3
100 2
1002
100 2
100.2

Jan.

100.1
100 1
100 1
100 1
100.1

100.1
100.1
100 1
100.1
100.1

100.1
100.0
100.0
100 1
100.3

100.4
100.4
100 3
100.3
100.2

100.2
100.2
100.1
100.1
100.1

100.0
100.0
100 0
99.9
99.9
99.9

Feb.

QQ Q
QQ Q
99.9
99.9
QQ Q

99.9
1000
100.2
100.3
100.2

100. 1
100.0
99 9
99.9
99.9

999
99.9
99.9
99.9
99.9

99.8
99.8
99.8
99.8
99:8

99.9
99.9
100.0

Mar.

100.2
100:2
100.5
100.7
100.7

100.7
100.7
100.7
100.7
100.6

100.6
100.6
100.6
100.6
100.6

100.6
100.6
100.6
100.5
100.5

100.5
100.5
100.5
100.4
100.4

100.4
100.4
100 3
100 3
1003
100.3

Apr.

100.4
100.4
100.4
100.4
100.4

100.3
100.3
100.3
100.2
100.2

ioo.2
100.1
100.1
100.1
100.1

100 1
100.0
100 0
100.1
100.1

100.0
100.0
100.3
100.3
100.3

100.3
100.3
100 3
100.3
100.3

May.

100.4
100.3
100.3
100 2
100.3

100.4
100.4
100 3
100.3
100.2

100.2
100.2
100 3
100 3
100.3

100 2
100 2
100 2
100 1
100.1

100.1
100 0
1000
1000
100.0

100 0
999
99 9
99 9
998
99 8

June.

99.8
99.7
99.7
99.6
99.6

99.5
99.5
99.4
99.4
99.3

99.3
99.2
99.2
99.1
99.1

99.0
99.0
99.0
99.0
99.0

98.9
98.9
98.9
98.8
98.8

98.8
98.8
98.7
98.7
98.8

July.

98.9
98.8
98.8
98.8
98.7

98.7
OS 7
98.7
98.6
98.8

98.8
98.8
98.8
98.8
98.8

98.8
98 7
98.7
98.7
98.8

98.8
98.8
98.8
98:7
98.7

98.7
98.6
98.6
98.6
98.6
98.5

Aug.

98.5
985
98.6
98.5
98.6

98-5
98.4
98.5-
98.4
98.4

98.4
98.3
98.3
98.2
98.2

98.1
98.1
98.1
98.1
98.0

98.0
97.9
97.9
97.9
97.8

97.8
97.8
97.7
97.7
97.7
97.6

Sept.

97,6
97.6
97.5
97.5
97.5

97.5
O7 d.
97.4
97.4
97.3

97.3
97.3
97.3
97.2
97.2

97.1
97.1
97.1
97.0
97.0

96.9
96.9
96.9
96.9
96.8

96.8
96.8
96.8
96.7
96.7

WANAQTTE RIVER AT WANAQUE, N. J.

.   Near Erie Railroad bridge in Wanaque, Passaic County. 
DRAINAGE . AREA.   91 square miles. 
RECORDS AVAILABLE.   December 16, 1903, to December 31, 1905; September 15,

I ; 1912, to April 30, 1915; and May 13, 1919, to September 30, 1921. 
GAGE.   Vertical staff gage on left bank 100 feet above railroad bridge used since 

May 1, 1912; from 1903 to 1905 a chain gage set to an independent datum, 
,, on highway bridge 300 feet above the railroad bridge. Staff read by Richard 

' j 'Rhjhesmith.
DISCHARGE MEASUREMENTS.   Made f rom highway bridge or by wading. 
CHANNEL AND CONTROL.   Sand and fine gravel. Control is gravel riffle about

.250 feet below gage.
EXTREMES OP DISCHARGE.   Maximum stage recorded during year, 7.5 feet at 7 

a. m. October 1 (1,650 second-feet); minimum stage, 2.1 feet several days 
" in August (discharge about 16 second-feet) .

1903-1905; 1912-1915; 1919-1921: Maximum stage recorded 8.35 feet 
July 22 or 23, 1919, determined by levels from high-water marks (discharge 
about 2,100 second-feet) ; minimum stage not determiried. 

Stage-discharge relation probably seldom affected by ice.
.-~ Flow regulated by operation of sluice gates at Greenwood Lake, 11 

miles upstream.

ICE.-



PASSAK?

AccuEAcy. Stage<liseharge relation practically permanent
by debris collecting under railroad bridge. Rating eiirve f&My well defined 
between 30 and 800 second-feet. Gage read to tenths twice daily.. ~ Daily 
discharge ascertained by applying mean daily gage height Jbo rating;/ table. 
Records fair.

COOPERATION. -Gage-height record furnished by North Jersey Distrjs 
Supply Commission. ,   , .\ i-\ :' ' '.'  :-. , v

Discharge measurements of Wanaque River at, Wanaque, 3?. Jff dufin$ 
ending Sept. 30, 1912, 1913, 1920, and 1921. [

Date.

- 1912.
May 1 

15
31

July 5
Sept. 25

XtTlO.

15
17

May 2

Made by 

W. H. Boardmano..... 
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Gape 
height.

Feet. 
3.70 
3.52
3.42
2.2ft
2.50

3.95
4.40
3.55

Dis 
charge.

Sec.-ft. 
340 
277
260
38.2
59

445
597
004

Data.

1913. , 
May 22

1920.
July 22 

24
Aug. 14
Oct. 1

1921.

Sept. 9

Made by  

W.H. Boardmaao..... 
.....do...........,.....;

.....do.................

.....do.................

.....do.................

.....do. ................

<Jag« 
height.

Feet. 
2.65 
2.50

-

. 5.01
3.11
7.30

e 2.49
c 2.40

Di£ 
charge.

See.$. 9£*
6l! :!

182
1560 '

4*'l

37.5

» Engineer, New Jersey Water Supply Commission.
*> Engineer. North Jersey District Water Supply Commission. :;
c Some back water effect from brush collected at railroad bridge.
NOTE. In measurements from May 1,1912, to June 12, 1913, velocities in each vertical were measured 

at top, mid-depth, and at bottom.

Daily discharge, in second-feet, of Wanaque River at Wanaque, JV; J.,jor the years 
ending Sept. SO, 1912-1915 and 1919-1921.

Day.

1912. 
15........................
16........................
17........................
18........................
19
20........................

Sept.

13
21
28
33
OO

50

Day.

1912. 
21.......................
22.......................
23.......................
24.......................
*>C

26.......................

Sept.

56
56
56
71

19fi

56

Day.

1912. 
27.......................
28.......................
29.......................
30..............   ......-
41

Sept.

56
. m

64
71

;? ;



SURFACE-WATER StTPPE*¥, 1921, PAET j.

Daily discharge,-in second-feet, of Wanaque River at Wanaque, N. /., for the years 
« ;.' , ending Sept. 30, 1912-1915 and 1919-1921 Continued.

-;! "-Day. -

' r 1912*18.   
1..............
2..............
3....... .......

., .4,.,,-.- ...... -%......:....:..
p>;.jrt
7.........:....
8..............
ft........   ...

10..............

u.... ..........
12;,..,.........
13.;.....:......
14.. ........... .
15..............

i&.:......."....
17 ' :" 

1H

19..............2CU-... ,,.....,
i?.:..-..:..
22..............
23..............
24..............
25..............

 26.... -...:.....
27..............
28..............
29.. ......... ...
iSO^i.-.V.......
31..............

1913-14. 
1..............
t..............
3..............
4...............
5..............

6..............
7... ...........
.8.. ............. ..

-.9..............
10..............

11..............
12..............
13..............
14..............
15..............

16. ......... ....
17..............
18...... ........ .
19..............
20..............

21.....;........
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

64
64
64
56
28

33
30
30
24
50

38
50
52
50
44

41
38
50
46
33

26
44

250
325
209

132
107
80
64
66
59

71
71
60
28
24

24
20
24
21
24

24
54
38
71
54

42
33
31
38
33

33
33
36
56

660

820
295
236
209
184
146

Nov.

83
196
107
92
88

74
295
510
295
265

209
196
m
196
184

161
161
143
128
111

107
111
118
236
340

236
196
184
161
161

139
124
113
36
38

76
83
76

392 -.
750

540
392
325
295
295

325
392
340
295
280

280
222
222
209
172

172
150
139
209
196

Dec.

161
172
265
196
184

295
236
209
196
172

150
150
150
143
128

118
107
107
184
172

150
150
150
150
132

118
209
295
295
510
445

172
150
146
128
128

124
161
222
161
150

139
  139
128
118
118

107
107
107
98
88

88
113
113
358
295

570
392
325
250
265
222

Jan.

428
358
785
690
660

600
660
750
570
340

410
600
570
570
540

540
570
570
295
280

325
265
236
295
265

236
236
222
196
184
196

222
209
184
196
280

265
222
209
196
184

172
172
161
139
128

118
118
118
118
118

172
128
128
172
250

236
295
280
310
358
540

Feb.

265
222
222
209
222

196
184
111
118
118

107
101
88
88
92

101
101
132
98
88

88
132
172
172
161

128
122
375

600
540
480
428
375

325
295
325
280
250

. 250
184
150
146
150

139
150
150
150
139

128
128
128
128
128

118
113
94

Mar.

236
222
222
196
172

184
209
172
161
150

325
265
222
600
690

630
570
510
410
570

600
540
445
375
340

445
1.340
1,280
925
785
630

150
172
161
161
150

150
150
128
128
128

128
139
139
161
172

184
325
410
325
325

358
325
280
250
310

570
960

1.380
1,310
1,100
820

Apr.

540
570
445
660
445

570
570
510
510
480

480
720
630
510
428

630
540
445
410
340

310
265
265
222
222

196

540

375

785
890
785
660
540

480
480
445
750
wn

445
428
375

295

445
410
325
295
325

340
310
280
250
236

600
690
480
428
358

May.

310
295
265
236
222

196
196
172
150
146

139
124
107
98
88

94
85
68
113
94

85
80

325
265

209

150
172
172

340
310
280
OKft

375

750
570
445
410
27 K

340
660
K7A

480
428

375
340
295
250
236

196
172
172
139
113

107
118
161
135
103
124

June.

113
118
94
88
85

76
71
71
71
68
Kff

56
56
50
44

44
44
44
44
42

94
KR

36
00

QQ

33
QQ

0-1

24
97

1AO

85
68
OK

107

184
94

103
71

71
64
54
50
54

56
KR

64
56
68

56
50
44
AA

68

54
44
48
60
48

July.

33
28
28
28
28

24
24
24
24
33

28
31
42
38
28

28
28
<$t
24
28

28
00

28
24
f)A

24
OQ

OQ

OQ

OQ

OQ

48
265
161
118
85

64
135
135
OR
7ft

71
60
60
56
56

56
48
50
42
28

28
60
48
HA.

124

113
94
71
85
56
42

Aug.

33
31
31
42
56

33
33
33
OQ

OQ

OQ

27
28
00

48
o-f

24
24
24
24

24
24
31
on

17

on
91
21
24
OQ

24

$1
00

00

00

28

28
90
QI

24
OA

28
24
24
28 ?l

"*£.

68
60
56
56

60
60
54
38
33

33
33
33
48
42
33

Sept.

24
24
24
24
97

24
9n
17
to

19.

20
24
24
24

24
OA

24
27
00

O1

ftfl

QQ

17
OQ

17
16
KO

33
33
33
33
33

33
83
33
33
33

42
44
44
50
50

50
50
44
44
50

56
56
48
44
50

50
50
56
56
50



BWEB 193

Daily discharge, *» $$wn,d-fyett of.WanaqtieRwer at Wanaque? N. J., for the years 
^ept. 80,191%~l&l5a?i$ 1919-19&1 -Continued.

,- . <H Day, ,. , - ..  .

1914-15.

!'2....................;. + ......,.....^......
3....  ;.... ......... ........................
4.. . .!... .. v.......*....,, ................
6..... ,.........- ;........... .. i..... ...........

6...W........................................
7. ................. ..I..... ..................,8...... ............>.,.. :.:..,....!.,.....:
,9....................'..............,.!......
10.. ..........................................

,11............................................'1o

f:::::::;:::::-::::::::;:::::::::::::::::::::
14............................................
i?.. ...,..........,.............;.. ..;*;......
%..-.,.... ..................................I?... ...........;.............. .:............
18..................... ., ...»....... ,.....19.. ............:.....  ..............,......
20.. ................. .........«L.............

25

26.. .......... ... k .................. ..........
27... .................................. ......i
.28.. .............. .....;............. 4 ........
29.. ........................ ...,..:....,.....,..30... ..  ;.. ....... ...... .............. .:-.....,si. .......... ..... ............. -,.....:........

Oct....

50,
50
50
48r
50

44
44
50
50
50

50
44.
44
50

. 50

60
68
38
28

... 28

24
27
27S
21

, 33

28-
. 31

3336',

42
44

Nov.

.44
id.
41
33
38

38
38
44
54as
331 as;

  38
38
265

310
H8
*&

Kfi
48

36
33
38
33.
33

33
44
64
56

  48

Dec.

44
44
38
33
33

36
76

161
124
107

107
107
1D3
510
325

222
161
135
113
107

J07
94
88
.88
85

64
56
56
64
98
,94

Jan..

76
56
54
48
44

56
1,100
375
236
222

209
480

1,610
750"630

. 510
510
820
995
750

630
510
480 480

.445

410
,375
325
310
295
265

Feb.

855
785
690
480

, 410

690
690
630
540
428

. 325
295
295
280

,410

340
295
280
265
250

, 265
265
250
310

1,030

,750
570

,|10

r '

Mar.

445 392
340
295
250

236
222
222
209
196

172
172
172
161
150

150
146
139
139
139

146
139
128
128
118

113
107
107
103'88
88

i Apr.

85- '80
30
88
139

161
222
196
172
172

265
540
$30
480
392

358
325
310
280
250

209
184
172
172
161

161
150
150
139
150

Day.

1919; 
1. ...;.......
2... ,.. .
3......:,.................
5......,.;...

' 6.... .......
7... . :.,.,... -.-

 *......:......
:«..... .......'10...... .;....
11............,12....;.,,....

;13... .........
IA... .........

( X5.. ..........

May.

' 310
265'236

June.

' 118
88

107
00

,.. 88

71
71 :;  71

f-r 71
 '  '  71

71
56
56
44
50

July.

71
.64.  ;66

'r 66
.-.:-,. 66

KA

56
::-,-. .00

-44^''M
-'- " BO

, ,44' ; :.:,'44
;"44

Aug:

250
..196

161
',139

128

' 172
,480 ''265

161
,150

139
. 118
:"107

' 179

Sept.

107
. 196

;r 690' ''570
1 325

265
236

' '    1 0R
'"184

'.;  i6i
236
236
172

" 150

: I>ay-

, 1919.
&..... .:.....
17............
IS............
19............
>............
tft   ,*:
22............'23..:.'.. .  
24
25.....C....

26............
97

28............
29............
30............
31............

May.

Ifil

280
' 358'

325
265
OKA

, 280
280
250
250.

250
236

. 209
184
172

;150

June.

64
56
88
56
50

'" 88

71
56
44
44

71
IQJ.

1O A

118
88.

July.

50
50

, 44
OQ.

118

  250
820

1,690
, : 750

44.fi

340
630

*'  ^40

' >r 4io
°; 310

250

Aug.

150
161
265
280
184

150
139
118
107
118

98
88
88
88
71

  71

Sept.

128
128
128
107
107

M7
98

172
161
118

98
Of)

Zl
n  7i



194 SUEFACE WATEE STJPPLY, 1&21, PAKT I.

Daily discharge,''in second-feet, of Wanaque Rive* c& Wanagtye, N.J'^'for 
ending Sept. SO, 1912-1915 and 19'19-1021 Continued.

Day.

1919-20. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
.8..............
9..............

10..............

11..............
,12..............
13..............
14..............
15..............

16.......;......
17..............
18..............
19... ..........
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1920-21. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............

X 9.. ............
10..............

11..............
12..............
13,... ..........
14..............
15..............

16..............
1?.. ............
J8.. ............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

71
88
88
80
71

71
71
71
56
56

71
98
107
88
209

128
222
160
128
128

128
128
128
150
139

128
' 128

128
128
128
280

M90
690
510
445
375

280
236
196
196
172

150
12S
128
128
107

107
107
107
107
107

107
88
88
88
88

88
88

172
128
107
107

Nov.

222
310
295
250
570

428
392
325
295
265
OKA

250
445
392
340

310
295
265'236

222

184
172
172
161
150

222
392
310
260
445

107
56
196
139
107

80
56
56
71
80

' 88
71
56
56
64

, 88
' 358

222
161
139

128
107
445
392
340

325
265
250
236
222

Dec.

392
358
325
295
OKA

310
265
410
510

375
375
«4n
358
310

310
265
172

209

222
198
196
172
172

161
150
150
150
150
139

;340
510
410
340
890

600
540
480
375
340

326
295
250
785
995

690
540
445
392
358

340
295
510
375
340

340
325
310
265
222
OOO

Jan.

118
107
88
80
71

71
71
98

209
184.

184
139
128
118
107

88
71
71
7J
71

71
71
71
88
88

88
88
80
.71
64
Cft

IQfi

196
222
209
172

222
222
999
222
184

172
139128'

209
760

570
410
358
295
250

222
236
250

222

209
196
150
loo
19R
161

Feb.

64
71
71
71
71

71
71
71
71
71

71,7lr>
71
71
80

88
8S.88';

88
80
71'
TI-
SS
88
80

71
71
56
64>

88
128
128
128
118

128
139.
150

. 118
128

«0
.150
150
139
128

128
128
107
107
107

128
150
128
118
107

107
150
600

Mar.

71
80
88
88
161

750
750
690
600
570

570
, 570
1,380
1,490
995

890
1,380
1,170

995-
820

785
750820-
960

1,030

995
995
820
820
750
fiftfl

570
540
785
750
570

,570
570
570
690

 -,785

570
570
540
510
510

540
510
,510
358
250

280
250
236
222
785

510
510
480
480
310
410

Apr.

576-
579-
636
540
600

720
570
445

- 410
375

325
  295

510
445
358

310
540
510
392
358

428
410
375  
340
310

3W
295
340
310
269

,570
480
445
375
295

.265
,250
,236

295
- 250

196
209'184

184
196

209
^250
,295
265
265

236
222
325
480
445

340
310
280
250
236

May.

280
265
236

 184
172

161
150
161
172
172

161
209
196
 250
236

209
196
184
172
-150

196
6«0
428
310
280

  265
196
184
172

  -161
128

298
236
236
236
265

.295
.'358
'- 325
325'
 295

236
,.209

i'280
310
236

209'm
1 184
184
184

161
150
139
139
172

184
150
98
98
98
80

June.

  128
- 167

- 98
-88
280

310
222
196
172
150

107
107
172

, 150
118

107
128
250
196
150

150-
128
128
107
 88

88-
88
88
71

- 172

.80
80
80

  80
80

80
64

-.-., 64
50
38

> T 38'.,' 38

iv 38*' 38
- 38

28
38
44
38
38

38
38
38
50
50

50
50
50
98
310

July.

107
80
71
88
71

71
56
64
56
5&

5fr
139
150
98  88

88
71
71

  98
64

66
64
13»
750

  445

172
118
98-
88
SO
64

222
118
98
80
80

6444'
  -- 28'
' 28

540

196
150
139
118
107

98
80

, -64
50

358

128
88
64
64
64

64
50
60
38
56
50

Aug.

71
71

  -71
.-71-

56

71
56
56
56
71

196
128
150
172
196

236
280
222
222
196

184
139
139
107
118

88
71
71
71
71
56

50
60
m
64
56

50
56

236  '98
80

* 80
80
80
64
64

" '64
64
6444'
28

28
38
38
33
24

16
16
16
16
16
16

Sept.

56
44. 44
28
24

24
 107

    '88
150

139
750
358

184

m
ISO
128
128

- 107

88vl?
nler
107  98
71
71
172

21
33
38
38
38

28
28

' 28
28
38

38
56
64
64
M

50
44

44
98
56
50
50

  50
38
38
38
38

NOTE. Stage-discharge relation affected by brash lodged against piles under railroad bridge Apr. 1 to 
Sept. 30,1921; corrections for backwater effect based on current-meter measurements.



BASEST;.-

Monthly discharge of WaiMtfife 1 River at W^/t^ii/e^^N-. J., for the years ending
SQ, 1913-1915 and1919-1921.
[ibrainage area, 91 square miles.]

, ,.,,,,,-, . .r.Moattv.., . ....,.,-.
 ' <>   .' -  "' »   5 '. Ki'f. ,fe  

1912-13.

'N<k$6Klberi. . « if  » «« .  - ,->     ».*' ».
Efebember. _____ ..': __ _ ... _  __ . ____ . _ ...

February...  -,~<   ,- :- ... ,-,.>*--. -  ,-,   
March!.   _.._.   i   _..._   :.    _:/.Lj.  ._
April*.,*,. -~ >.  ~,v.,.    ...pa,..  ,J  ..^r    ...
May...:1..:.:.........'.........'.....:.......:.,:.............
June. _____________________________
July,  -,---_.,,  .... _..... ..,^,  «-,  .    -.
Au^t.  --:---l---.-.--l-.__ij-..___.:L^-:_-iC-:<.--- i ,-^-.
(September,., ___ . - ..,,.. _ > ___ .. _ -> __ ».,,.    --- .-.,->.
. .., ; The year..   .._._._.,.>      .,.,,.,__-... _-.._-,.  _

1913-14.

NoWfe;^;.-.  -..^il.     ,  .i.j.....  c    .
December.,..,-., .  .,  ̂     ..      -,   ,-v  ,  -
January:  ;... __________  . :_:_  _ . _ : ....

April     -    - .... .. ....-i:.-...^.  .... ... ... .
May..-~.-.   -, ..-..-..-.  .  .-,..- -.  .. .
'June ' "

August _    ....... _______ , _________ i __ ..
September. _________ ___ * _ -J..I __________

The year.. . ..*. __ ̂ . __ .....I.... __ ............

- - ' 191*45. 
0«tober.-.. __ . __ i_ ______ ,.          ,    ....

March. ______________ ...    _ .-    .    ....
Aprfl...............................;.'-..... .......... ........

1919.

July..................................  ... .. ... . 

September^ _____________   ;           .:-.
1919-2a. 

October ________________    ___         .

January ,  . _ ... ^u... _ _ . __ .. _

April......-.....  ........... ...... - . .....   .,..

June __ r ______________  . .. ___ . ....
July...........................................................

September. __________ - _ ..    _ .         -
Theyear _____ ., ___ ...               .

1920-21. 
October .............. ......... ...-. -......... . . .

March. _____________________________

May...............................   .. .. . -. ......
June ...      _. .___...     .._._._....._.  .
July.            ......     . .  .
August
September _______________ . __________

Thevear....    ___ ...                  .

Discharge in secpnel-feet.

Ma*l-- 
, nm»-

325 
510 
510 
785 
375 

1.340 
720 
325 
118 
42 
56 

128
.1,340

820 
750, 
570 
540 
600 

1.380
890;
750 
184 
265 
68 
56

1,380

68 
31O 
510 

1,610 
1.080 

445 
630

184 
1,690 

480 
690

280 
570 
392 
209 
88 

1,490 
720 
690 
310 
750 
280 
750

1,490

1,490 
445 
995 
750 
600 
785 
570 
358 
310 
540 
236 
98

MM- 
1 mujQ.

24
83 

107 
: 184 "88

  lino
«2
38 
24 
24

'.-  "IT 
13
13

20 
  ' >,36 

88 
118 
94 

128 
236 
103 
44 

  . 28 
1 24 

83
,20

21 
33 
33
44 

250 
88 
80

44
38 
71
71

56 
150 
139 
56 
56 
71 

265 
128 
71 
56 
56 
24
24

88 
56 

222 
128 
88 

222 
184. 
80 
28 
28 
16 
21

1.490 16

Mean.

 72;S 
,184,
-,,197, :

, «Mh
150 
465

r 447
164 

. ,57*8- 
28.3 

  29.0 
32.2,

189-

H3 '

,ji-3*$-f: ; IBS, ~
' 206 

281. 
369m
310 
71i2 

. 79.9 
' 37.8

43i .8.!
. 196, ,

, 41. V 
61;0

,112 
453 
471 
181 
229

79.8 
244 
163 
183

118 
294 
261 
96.2 
74.4 

758 
429 
223145 ;
120 
121
138

232

223 
165 

  434 
241 
144 
508 
295 
210 
61.5 

109 
55.1 
44.9

209

dainor
'  loss in 
jtajrageki 
<B«»flwto0e
^ Wlfctf

" tfee^y ";'-j? +6.2- mi
- , -9.3 

0 
+M.fl 

.... -16.0 
; ' -15.5 

v,;--25.6 
-30.1 

>;. ,'.. <3gl.l 
f-14.8

-6.95

''' ''+68.3 

+41.6 
-3.1 

' '+9.3 
j ;--10.3 
:V> +31,1 

-19.3 
-12.4 
-6.4 
-6.2 

v - -24.7 
-43.4

 - +.2.' 2

-26.4 
' +2.9 

+41. 5 
+67. 3 
+6.9 

-18.6 
+6.4

-16.0 
' +18. 6 

-18.6 
-3,2

+3.1 
+12.8 
-9.3 
-9.3 
+3.3 

+34.0 
-19,2 
-6.2 
-3.2 
-3.1 

- +& 1 
-3.2

* +tt.3

-6.2 
+19.2 
-3.1 
-9*3 
+3.4 
+9.3 

0 
-15.5 

. -31.8 
-9.0 

-27.0 
-27.1
-8.2



SURFACE WATER SUPPIiY, 1921, PART I.

EABITAMP BWEB BASHJV

SOUTH BRANCH OF RAHITAH RIVER NEAR HIGH BRIDGE, K. J.

LOCATION. 1 mile above High Bridge, Hunterdon County, and 4 miles above 
mouth of Spruce Run.

DRAINAGE AREA. 64 square miles (measured on topographic map).
RECORDS AVAILABLE. February 24, 1919, to September 30, 1921.
GAGE. Reference stake 2 inches square driven into bed of stream on left bank 

hear large pine tree; read by John Hardy. s
DISCHARGE MEASUREMENTS. Made by wading near gage or at highway bridge 

one-third mile upstream.
CHANNEL AND CONTROL. Channel very rough with many boulders. Control is 

well-defined riffle of rock and boulders about 100 feet below gage; practic 
ally permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during period February 1 
to September 30, 1919, 9.42 feet at 8.15 a. m. July 23 (discharge; 2$®0 
second-feet); minimum stage recorded, 5.19 feet at 10.30 a. m. July 5 (dis 
charge, .28 second-feet). :

Maximum stage recorded during year ending September 30, 192^, ,7.63 
feet at 10.15 a. m. July 23 (discharge, 735 second-feet); minimum st^e, 
5.32 feet at 2.20 p. m. September 24 (discharge, 39 second-feet).

Maximum 'Stage recorded during year ending September 30, 1921, 8.00 
feet at 2.35 p. m. November 17 (discharge, 940 second-feet); minimupi 
stage, 5.05 feet at 9 a. m. September 27 (discharge, 20 second-feet).

ICE. Stage-^discharge relation seriously affected by ice.  .,-  
REGULATION. Daily distribution of flow affected by small water powers above.
ACCURACY. Stage-discharge relation permanent, except when affected by ice. 

Rating curve well defined between 20 and 2,500 seconds-feet. Gage read 
to hundredths twice a day. Daily discharge ascertained by applying mean 
daily gage height to rating table and for days of missing gage height, by 
comparison with record of flow at Stanton. Records fair. ' '

COOPERATION. Gage-height record furnished by the Taylor-Wharton Iron & 
Steel Co.

Discharge Measurements of South Branch of Raritcm River near High Bridge, N~j'J. t 
for the years ending Sept. 30, 1919-1921.

Date.

1919. 
Ap, i?

July 22
23

1920.
June 24

Made by  

Lyleo and Pitehero....

.....do................. 

.... .do. ......... .......

.....do. ................

Gage 
height

Feet. 
6.63
7 OR

7.92 
9.38 
5.66

5. 48

Dis 
charge.

Sec.-ft. 
6341 
6566
6897 

61.980 
on

54

Date*

1920. 
July 15 
Aug.13

1921.

29 
30

. Made by 

H. T. Critchlowc......

.....do................. 

.....do.................

Gage' 
height.

Feet. 
5.68 
7.44

5.21
JrS.SSH

5.14

! -BlsT 
charge.

*"#

eft
'30.2

36.5 
25.4

« Engineer for Taylor-Wharton Iron & Steel Co.
* Velosity in each vertical measured at surface, mid-depth, and bottom.
c Hydraulic engineer, New Jersey Department of Conservation and Development.



EABITAN EIVEB BASIN.

Daily discharge^ in second-feet, of South Branch of Raritan Rivet near High Bridge, 
N. J.,for the years ending Sept. 30, 1919-1921.

Day.

1919. 
i....................................
2.... ...... ....i.. ...................
3....................................
4.... .................................
5.....;...............:.........-.....

6....... .......... .................... -
7....................................
8....................................
9.. ....... ...........................

10.... ...............................

11....................................
1O

is..................................;.
14....................................
15....................................

16....................................
17....................................
18....................................
19....................................
20......................:.............
21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30.............................:......
31....................................

Day.

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
JO..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
 96..............

26..............
27..............
28..............
29.i. ...........
30..............
31..............

Oct.

90 
87 
108 
80 
100

76 
72 
96 
92 
52

50 
60 
110 
92 
275

152 
260 
140 
110 
110

100 
100 
81 
155 
145

120 
108 
152 
116 
112 
100

Nov.

120 
180 
143 
116 
895

180 
157 
140 
135 
130

108 
168
47a
230
180

175 
168 
157 
146 
132

125 
115 
115 
114 
121

230 
280 
204 
190 
360

Dec.

230 
217 
143
ioa

. 120

110 
260 
200 
300 
420

260 
300 
240

, 270 
204

160 
140 
125 
105 
100

110 
115 
120 
125 
140

170 
145 
140 
148 
119 
134

Feb.

180

640
168

Jan.

90 
100 
80 
70 
70

70 
80 
95 
180 
143

120 
116 
116 
108 
100

u-

Mar.

6S5 
245 
21? 
192 
180

230 
157 
150 
510 
378

260 
217 
204 
180 
168

217 
325 
290 
217 
204

16& 
155 
140 
125 
125

110
110 
640 
600 
300 

' 180

Feb.

1

Apr.

157 
150 
148 
136 
136

150 
134 
119 
116 
112

119 
135 
143 
132 
152

550 
217 
200 
180 
160

148 
121 
116 
152 
150.

145 
140 
134 
125 
116

Mar.

640 
595 
640 
595 
420

455 
470 
450 
510 
430

230 
320 
280 
290 
308 
308

May,

98 
150 
160 
130 
108

106 
112 
136
140 
160

175 
168 
150 
135 
119

112 
119 
250 
116
no
96 
100 
140 
130 
150

112 
125
85 
70 
66 
60

Apr.

275 
420 
310 
200 
560

360 
280 
220 
170 
170

170 
168 
300 
195 
180

160 
230 
190 
185
180

470 
275 
260 
230
195

192 
204 
217 
230 
204

June.

60 
57 
65 
64
45

  49 
75 
55 
60 
60

.57 
49 
45 
45 '50

110 
51 34 
39 
39

-53 
43 
37 
39*'38

34 
152 
100 
60 
57

May.

192 
185 
180 
,157 
143

130 
123 
125 
160 
125

121
116 
180 
204 
217

190 
143 
119 
104 
108

157 
395 
220 
192 
160

140 
130 
130 
120 
115 
110

July.

38 
39 
37 
35 
28

400 
49 
43 
41 
40

47 
55 
50 
47 ' 37

39 
39 
42 
450 
275

595 
940 

1,650 
640
440

342 
360 

  290 
260 
 220 
204

June.

110 
115 
110 
105 
240

140. 
125 
110 
90 
90

90 
87 
95 
112
87

85 
80 
140 
100 
90

78 
79 
74 
66 
78

, 75 
75 
72 

. -66 
60

Aug.

July.

121 
378
420 
100
85

76
60 

. 59 
52 
57

60 
290 
342 
83 
94

83 
70 
70 
108 
81

60 
58 
735 
245 
200

180 
157 
168 
130 
104 
120

. 412 
200 
190 
180 
168

260 
430 
180 
150 
145

143 
148 

.155 
1,360. 
325

390 
240 
290 
275 
230

217
204 
180 
155 
168

121 
121 
121 
100 
90 

.180

Aug.

200 
120
.100 
85 
80

100 
120 
110 
102 
112

125 
116 
550 
308 
180

112 
116 
160 
148 
130

123 
115
108 
105 
104

121 
62 
62

.   70 
79 
59

Sept.

170 
168 
192 
204 
160

135 
115 
110
85 
88

121 
143 
100 
80 
SI

70 
.74 

--. 54 
, 55 

SO

. SO 
65 

217 
204 
119

96 
:80 
75 
76
78

Sept.

49 
60 
48 
50 
50

50 
140
;47 
49 
139

60
55 
52 
54 
48

49 
57 
55 
50
48

55
48 
48 
41 
43

55 
62 
68 
45 
275
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Daily discharge, in second-feet, of South Branch of Raritan River near High Bridge, 
N, J., for the years ending Sept. SO, 1919-19$! rContinued.

Day.

1920-21. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8... ...........
9..............
10..............

11..............
12..............
13.........:.....
14..............
15......;.......
16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

640
275

. 120
S3
71

68
75
70
70
65

62
71
62
71
78

60
40
85
65
65

71
65
64
40
62

62
65
100
66
60
55

Nov.

AQ
31
140
92
T)

70
 100
' 100

76
60

TO
62
62

' 60
60

70
335
192' 81
70

65
68

320
180
120

80
76
71
80
76

Dec.

580
9A>\
87
72

600

104
79
102
110
IfU

M
80

121
550
230

140
108
Qfi
90
121

143
155
200
120
85

75
71

168
180
143
168

Jan.

175
185
102
168
152

168
tw
157
165
165

121
ISO
230
700

320
230
180
160
iw

ISO
160
180
170
.185

130
130

125
140
340

Feb.

157

140
140
Idfl

180
160
135
140
150

2oa
150
120
130
121

157
157
1 W
121
100

110
140
135
130
138

120
115
110

Mar.

510
510
470
sna
280

270
260
240
260
250

325
290
340
275
230

245
230
192
180
180

180
168
168
152
735

245
220
1Q9
280
180
1G9

Apr.

275
230
200
168
91*7

168
1W

. 148
260
180

168
139
148
148
157

168
170
217
204
168

125
125
125
480
220

168
152
143
139
168

May.

220
180
180
121
685

245
217
168
148
132

148
200
735
217
180

140
134
125
130
116

143
100
87

110
125

140
104
102
120
79
72

June.

66
57
45
*ul

60

66
53
47
55
60

55
55
50
47
30

32
45
35
30
28

28
28
35
28
28

25
28
35
53
180

July.

139
76
60
45
53

45
45
53
55
55

104
65
41
37
104

4fi
50
41
40
85

59
37
35
35
35

35
43
33
34
41
35

Aug.

35
35

121
121
47

37
40
192
59
39

45
. 43

45
45
45

47
34
25
32
37

35
35
37
31
28

28
28
28
28
34
28

Sept.

28
27
31
30
25

28
46
49
28
49

.10
31
31
35
31

41
37
30
-47
34

41
60
32
28
25

29
27
25
28
23

NOTE. Because of no gage-height record, discharge estimated from hydrograph by comparison with 
weather record: Mar. 22,23,29,30, Apr. 12,18-20,25-27, May 2-4,9-11,13,14,18,22-25,30, 31, June 1, 7-10, 
13-15, and 28,19W. Discharge estimated by comparison with discharge at Stanton, July 4,6,12,13.25,27, 
30, Aus. 2, 3, 8-10, Ifi, 17, 23, 24, 30, 31, Sept. 1, 5-7, 13,14,19-21, 27, 28, Oct. 4, 5,11-13, 18,19, 25, 26, Nov. 
1, 2, 6, 8. 9,15, 16, 22. 23. 27, 29, 30 Dec. 4-10,12-14, 1919; Jan. 11, Mar. 20, 21, 27, 28, Apr. 2-4, 7-11, 14-16, 
18, 19, 25, May 2, 9, 16, 23. 25-27, 29-31, Jun« 1-4, 13,16-20, 26, 27, July 3-5, 11, 17, 18, 25, 31, Aug. 1-8,15, 
18, 22, 24,29, Sept. 4-7,11, 12, IS, 19, 26, Oct. 3, 7-10,16,17, 22, 24, 27, 28, 30, 31, Nov. 3, 7, 10, 14,16, 20, 21, 
23-26, 29, Dec. 1, 5,12,16,18, 19, 22-26,1920: Jan. 1, 2/9,15,16, 18, Feb. 3-13,17, 20-23. Mar. 5-8, 13, 20, 27, 
Apr. 3, 10, 17, 24, 25, May 1, 12, 15, 16, 22, 25, 26, 29, June 5, 9-13, 17, 19, 23, 26, July 3,4,10,17,19. 24, 31, 
Aug. 7,13,14,21,28, Sept. 4,5,11,18, and 25.1921. Stage^diseharee relation affected by ice Dec. 16-28,1919, 
Jan. 1-8, Jan. IS to Mar. 15,1920, Jan. 19-31, and Feb. 26-28,1921: discharge estimated.

Monthly discharge of South Branch of Raritan River near High 
the years ending Sept. SO, 1919-1921.

[Drainage area, 64 square miles.]

, N. J., for

Month.

1919.

April..........................................
May...........................................

July...........................................

The period........... ......... w . ........

Discharge in second-feet.

Maximum.

685 
550 
250 
152 

1,650 
1,060 '217

1,650

Minimum.

110 
112 
60 
34 
28 
90 
50

28

Mean.

254 
156 
125 
57.4 

251 
233 
110

171

Per 
square 
mile.

3.97 
2.44 
1.95 
.897 

3.92 
3.64 
1.72

2.67

Run-off 
in inches.

4.58 
2.72 
2.25 
1,00 
4.52 
4.20 
1.92

21.19
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Daily discharge, in ^,, 
N. J., for the

of South Branch of Raritan River near High Bridge, 
ending Sept. 80, 1&19-W21  Continued.

Month.

1919-20.

January 1-15...................................
March 16-31.......... .........................
April..........................................
M»y,. ..........................................

July...........................................
August........................................
September. ....................................

1920-21. 
October .......................................
November.. ...................................

January .......................................
February. .....................................

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

273 
470 
420 
180 
640 
560 
 395 
140 
735 
550 
275

640 
835 
600 
700 
200 
735 
480 
735 
180 
139 
192 
60

835

Minimum.

SO 
108 
100 
70 

230 
160 
104 
60 
52 
59 
41

40 
31 
71 

121 
100 
152 
125 
72 
25 
33 
25 
23

23

Mean.

113
183 
176 
103 
434 
247 

  168 
97.3 

156 
132 
65.0

93.7 
116 
168 
187 
139 
285 
184 
181 
47.9 
53.7 

  47.2 
33.5

128

Per 
square 
mile.

,1.77 
2.86 
2.75 
1.ML 
6.78 
3.86
a 47
1.52
2.44 
2.06 
1.02

1.46 
1.81 
2.62 
2.92 
2.17 
4.45 
2.88 
2.83 
.748 
.839 
.738 
.523

2.00

Run-off 
in inches.

2.04 
3.19 
3.17 

, .90 
4.03 
4.31 
2.S5 
'1.70 
2.81 
2.38 
1.14

1.68 
2.02 

' 3.02. 
3'. '57- 
2.26 
5.13, 
3.21, 
3.26 
.83 
.97 
.85> 
.58;

27.18

SOTTTH BRANCH OF RARITAN RIVER AT STAHTOIT, N. J.

LOCATION. At highway bridge near Lehigh Valley Railroad station in Stanton 
Hunterdon County, half a mile above mouth of Prescott Brook and 5 miles 
below mouth of Cakepoulin Creek.

DBAINAGE AREA. 158 square miles.
RECORDS AVAILABLE. July 2, 1903, to December 3i, 1906; and July 1, 1919, 

to September 30, 1921.
GAGE. Chain gage on downstream side of bridge near left end; read by E. H. 

Smith. Datum same as for gage used 1903-1906.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 

wading.
CHANNEL AND CONTROL. Gravel bed and banks. Banks are overflowed at high 

stages. Control is slight riffle about 100 feet below bridge.
EXTREMES OF DISCHARGE. Maximum stage recorded during the period July 1, 

1919, to September 30, 1921, about 10 feet at 8 p. m. July 21 and midnight 
July 22, 1919, estimated from hydrograph (discharge not determined).; mini 
mum stage recorded, 1.85 feet at 5 p. m. September 16, 1921 (discharge, about 
24 second-feet).

1903-1906 and 1919-1921: Maximum stage recorded 10.5 feet, October 9, 
1903 (discharge not determined). The stage of 11.0 feet March 7, 1904, prob 
ably caused by backwater from ice. Minimum stage, that recorded in 1921.

ICE. Stage-discharge relation affected by ice.
REGULATION. Daily distribution of flow slightly affected by small water powers 

above.
ACCURACY. Stage-discharge relation probably permanent except when affected 

by ice. Rating curve well defined between 35 and 1,200 second-feet. Gage 
read to quarter-tenths twice daily. Daily discharge ascertained by applying 
daily mean gage height to rating table. Records fair.
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Discharge measurements of South Branch of Raritan River at Stanton, N. J., during 
the years ending Sept. SO, 1919-1921.

Date.

1019.

Sept. 26
Oct. 31

1920.

Made by  

.....do.................

.....do..................

.....do.................

Gage 
height.

Feet. 
2.54
2.84
2.82

2.63

Dis 
charge.

Sec.-ft. 
120
207
197

116

Date.

1921. 
May 13
July 27
Aug. 13

13
Sept. 20

Made by  

.....do.................

.....do.................

Gage 
height.

Feet. 
4.26
2.45
2.37
2.36
2.07

Dis 
charge.

Se/c.-ft. 
892

QO
77
74
38.8

« Hydraulic engineer, State Department of Conservation and Development.

Daily discharge, in second-feet, of South Branch of Raritan River at Stanton, N. J., 
for the years ending Sept. SO, 1919-1921.

Day.

1919. 
1.........
2.........
3

5.........

6.........
7.........
8.........

10.........

Day.

1919-20. 
1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10..........

11.........
12.........
13.........
14.........
15..........

16........:.
17. ...... ...
18..........
19..........
20.........!

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Jul

»

Qi

2
1

(

y. Au,

r5 a
r5 3
58 3
52 3
35 2<

50 5
39 81
36 41
re 3
52 2<

Oct.

137
201
201
128
167

154
126
121
143
98

102
167
243
209
570

292
545
263
216
216

174
174
187
239
209

224
251
255
212
209
157

g- Se]

35
98
33
12
J2

20
50
15
12
J2

Nov.

216
354
292
251
805

333
292
263
231
227

227

1,080
495
445

376
37-3
333
333
251

239
251
255
271
271

376
595
354
292
750

3t.

292 11
354 15
545 1J
122 14
267 If.

231 1C
216 1'
216 If
216 IS
ISO 2C

Dec.

645
470

212
243

224

398
670
915

495
595
470
570
445

260
220
180
170

170
180
180
200
292

354

271

292
259

Day.

1919.

.......

.......

.......

r

.......

Jan.

216
247
209
200
190

190
190
360
600
400

July

8!
Si
8.
7
&

9J
1<*
14;
86(
91!

Feb.

. Aug

J 29"
! 271
} 29!
5 1,97(
i 69,

5 97(
I 57(
5 91
) 64
> 52(

Mar/

805

970
2,320
1,080

670

722
805
915
915
860

750
805
722
620
570
520

Sep

2 21
2!

J 21
3 2<
5 2(

3 1
3 i;
5 1
5 1(
3 J

Apr.

520
750
620

: 445
1.260

750
595
520

. 470
470

495
470
860
595
398

292
750
570
364
312

970
595
545
470
354

354
376
445

' 876
333

t. 1

1
39 21
J2 22.
J9 23.
31 24.
39 25.

13 26.
J7 27.
4 28.

59 30.
31.

May.

312

271
255
243

239
216
312
239

247
247

292
292

255
212
212
205
201

194
695
271

212

180
131
128

121
118

Oay.

919.

June.

121
126
121
118
545

333
201

' 146
126
111

114
118
126
lift
118

114
111
224
187
148

111
121
121

89
154

98
82
85
78
91

July.

2,180
2,460
3,390
1,380

970

805
695
495
422
422

July.

570
445
805
247
131

116
102
157
140
106

104
333
595
167
205

148
148
154
292
224

187
140

1 080'722

570

333
227
194
170
170
292

Aug.

495
376
333
333
376

9O9
292
255
247
224
333

Aug.

445
255
201
157
137

177
251
167
131
146

247
239

1,620
398
333

312
267
376
376
292

271
251212'

177
177

154
126
121
148
191
187

Sept.

09
121-

224
201

174
146
146
137

Sept.

114
116
126
118
118

120
354
194
104
354

187
137
114
83
83

98
93
S3
98

128

76
68
62
71
71

70
73
83
82

. 495
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Daily discharge, in s&sond-feet, of South Branch of Raritan River at Stanton^ff^J*$ 
for the years ending Sept. Sti} 1919-19%I ^Continued.

Day.

1920-21. 
1..... ........:
2..............
S... ...........
4...........i..
5...........1-.

6..:...........
7..............
8:.............
9..............
10..:...........

11..............
121.............
13..............
14...... ........
15..............

i«:..... ........
17..............
18..............
19..............
20..............

21 .^;.U. ..'....
22..............
23..:...........
24..............
25..............

26..............
27....I.........
28..............
29..............
30..,j.V:....,..
31..............

Oct.

1,020
m
187
177
170

177
' 167

154
' 121

102

118
111
126
102
93

82
53
167
93
137

89
89
91
57
111

93'98

267
137
116
120

NOV.

121
111
271
131
121

116
13?
126
116
102

9»
85
65
96
128

98
970
354
292
247

174
180
750
354
292

271
231
209
216

Bee.

970
670
422
354

1,020

495
445
354
354
333

333
312
292
860
600

445
422
354
312
312

.312
312
420
.280
260

245
240
360
292
271
280

Tan.

280
292
qio

312
292

271
239
209
200
200

209
209
143
320

1,320

570
470
216
200
190-

190
312
333
292
167

150
150
140
140

t 1<W '
idS

Feb.

251
-239
231
216
216

354
292
216
227
Ml

445
312
227
267
231

224
227
227
194

-143

: 201
231
209
209
177

,160
150
137

Mar.

1,260
1,020
1,140
860
520

520.
595.
520
595

1,200

620
545
750
545
495

445
422
398
333
333

312
292,
271
271
860

422
333
333
445

; «312-
292

Apr.

645
445
354
312
292

292
292
292
470
333

.292
247
239
224
263

271
271
354
376
255

251
216
354

. 695
398

312
292

* 259
255
OfO

May.

354
312
267
292

1,080

- 570
460
354
354
333

292
292
970
422
312

292
292
271
227
209

191
177
177
198
216

263,167'
157,
174

, 467
146

June.

104
126
126

III

126
111
128
126
118

96
80.
76
71
96

80
108
82
75
61

64
67
116
53
89

35
55
55
61

July.

198
148
108
80

.- 98

85
76

1 58
65
-64

148-
. 91

78
60
220

201
100
96
67
354

114
76
106
64
61

64
83
8068'
61 ; 
60

Aug.

68
108
140
184
78

64
73
470
163
83

'. 76
89
100
68
64

.-  68
75
116
71
91

70
46'51

  .50
53

53
48- '
50
511 54
64

Sept.

61
54
54
54
46

51
70
48
45
48

46
4ft
47
4a w
31
47
51
55
76

DO

118
108

  53 1
48

85
  80
, 53
" 51
.' 58

J^QT^.  Stage-discharge relation attested by ice Dec. 16-24,1919, Jan. 4 to Mar. 14, 1920, Jan. 19-21, 26-29 
Felt. 26 and 27, 1921- discharge estimated except far JanV 11 to' Mar. 14* 1920. Nb gage-neigh* Fecoif^ Got. Si. , . . . 
Dee. 15,. 23-28, 31, 1920, Jan. 1, 9, 10, 14, May 7, Aug. 28,,and Sept. J5, 1921; discharge ascertained by com 
parison with records of flow at High Bridge.

Monthly discharge of South Branch-vf Raritan -Rider at Stanton, N. /., for the 
ending Sept. SO, 1919-1921. ;-..,.. ,   ,.

'[Drainage" area, 158 square miles.] '" * '

Month.

1919. 
July...........................................

September. .. ..................................

1919-20.

December. .............. ̂ ..  ,..... ....... . k .
January 1-10.. ................................
March 15-31....................................

May...............................:.....,.....

July...........................................

September. ............................ -.:. t:^.,..

D

Maximum.

3,390
1,970

750

570
1,080

915
600

2,320
1,260

695

1,080
'  '1,620

495

i^eharge in s

Minimum.

55
224

83

 98
216
170
190
520
292
118
 78
102
121
62

scond-teet.

Mean.

585
492
228

213
373
359

,280
 877
544
241

.-. 1,46
299

-276

Per
square 
mile.

3.70
3.11
1.44

1.35
2.36
2.27
1,177
5.55 ,
3.44
1.53
*024
1.89
1.75 i
.84*

iii Inches.*

4.27
3.58

156
2.63
2.62
.66

3.51
' 3.84

1403
2.18
2.02

  .9*
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Monthly discharge of South Branch of Raritaty River at Stantoti, ,N. J.^for. the y-ears 
Sept. SQ, 191&-19B1  Continued, v

Month.

1920-21: 
October.......................................

July...........................................

Discharge in second-feet.

Maximum.

1,020 
'970 

1,020 
1,320 

445 
1,260 

695 
1,080 

312 
354 
470 
118

1,330

Minimum.

53 
65 

240 140' 
137 
271 
216 
146 
35 
58 
46

-:?.". 31

31

Mean.

15d 
222 
417 
289 
230 
557 
327 
322 
98.1 

104 
91.3 
.58.3

241

Per
square 
mile.

1.01 
1.41 
2.64 
1.83 
1.46 
3.53 
2.07 
2.04 
.621 
.658 
.578 
.369"

1.53

 

Run-off 
in inches.

1.16 
1.57 
3.04 
2.U 
1.52 
4.07 
2.31 
2.35 
.69 

" .76 
.67 
.41.

20.66

RARITA3ST RIVES AT HANVILLE,« H. J.

LOCATION. At highway bridge between Manville and Finderne, Somerset County^'
1*4, miles above mouth of Millstone River and 4H miles below con-
fluence of North and South branches of Raritan River. 

DRAINAGE AREA. 490 square miles. 
RECORDS AVAILABLE. June 27, 1903, to March; 31, 1907; August 10, 1908, to

April 30, 1915; and August-18 to September 30, 1921. 
GAGE.T Chain gage at downstream side of bridge; read by W. B. Patten.

Datum of gage not changed.
DISCHARGE MEASUREMENTS. Made from bridge or by wading. 
CHANNEJE* A.ND CONTROL. Red sandstone om left,side, sand and gravel on right 

side; -' fairly permanent, except as affected by vegetal growth during
summer. Banks are overflowed at very high stages. 

DJVBRSIONS. The Johns-Manville Co. diverts &N»M& 2,se~eoacWeet; at a poii$f
about one-fourth of a mile above gage.- ' 

REGULATION. Daily distribution of flow affected by water powers at SomerviUe
and other points upstream. 

ICE. Stage-discharge relation probably somewhat affected by ice.

Measurements of Raritan River at Manville, N. J.. during the years ending 
., . ' . Sept. SO, 1908, 1909, 1912, 1913, and

Date.

1908. 
Aug. 10
Sept. 26 
Dec. 29

1912.
Apr. 15
May 2

Made by 

J. C. Hollocko. ........
.....do................. 
.....do.,;....,.........

W. H. Boardman a..,.. 
....4do... ....... .......

Gage 
height.

Feet. 
3.70
3.30 

'3.73

- 4, 50 
4.50

Dis 
charge.

Sec.-ft. 
253
92 

323

866 
936

Date.

1913. 
Apr. 18

1921. 
Aug. 18

19
27 
27 

Sept. 12

Made by 

W. H. Boardmano....

.,j,..do.....~. .......... 

.....do................. 

.....do. ................ 

.....do..................

Gage 
height.

Feet.' 

5.83

4.00
4.05 

.3.67. 
3.61
3.79

Dis 
charge.

Sec.-fk 
2,430

202
..210 

71. 
60 

110

« Engineer of New Jersey State Water Supply Commission.. ...
NQTE. In measurements made during 1908, Ifld^, aiid 1913. mean velocities in verticals were* determined 

from velocities measured 0.5-.foot belQw surface, at.mid-deptnj ana 0.5 foot above bottom.

« Records for 1903 to 1907 published as "at Mnderne."
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heightj in feet, (tf Raritan Rider dt'Manvftle, N. /., for the years ending 
Sept. gO, 1908-19151 and 1921.

Day.

1908. 
1...... .........
2..............
3..............
4..............
5..............

8-.. ............
7..............

9..............
r , , ,

Day.'-

. 1908-8; ; 
1.. ........;...

3'.............
4........,,...,

e;. ..... ,:...
7;:'............
8..............
9..............
10..............

I3:;:l";i~:;;4
14:.........?...
15..............

ie:;:L......'^...
171. ......;[?;..is........:.....
19..............*..:......'.....
o**-
Op... ...........

24
25..............

27
28..............29.,.;. .....;.. so!:... .........su.........,..:

Aug.

o. 7

Oct.

'-'

.. 3v65
3.45
3" 4

.a. 35a. 5
3.35
3,45 

V3.45
"k.5

3i 45
3.45
3.45

f'*

3 353'*45
3.35

3.45
3.4
3.45
3.45
3.45

3.35 ^ Q

5.3
4.6
5.9
4.65

Sept

Q

. ' 3.
3.
*J

3.

3.
o

3
"

3.

Ndv.

^4,25
4.15

' 4:0
S.,75
S.'BS

3v55
3.75
3.55
3.60 
3,65

;3.65,
3.75! 

' 3.55
3.55
3.65

3.55
3,7

' 3.7
1 3.75

4:05

-3.95
O J OK

3.85
3.85
3.8
'38 '
3.85
3.75

' 3.75
3.8

 

7
65
65
SR
55

7-
8

"

6
4

D(

'3
3
3
3.'3.

3.
ft' 5.
5. 
4.

'.. 4.'*

4-
4.

3
 4r

4
4.

4. A-

4.
f

! >l

4.
3;'3.

41
4.

11
1?
13
14
15

16
17
1Q

id
20

sc.

A
75
85
65
55

75
4
95
35 
45

0
15 
?£
15
0

85
hK

05
15

1
05
tf>
r)5
15

0
1
85
75
f)5
a5

Day

1908

Jan.

*H»'

<J 95'
;3.85'
3,8 ,
5.2

5,95'4.8
.4.45

'',4.15

' ; '4V15
 4 23'

*4.15

4;;45
4' 45
^4.35

4.35
A ft '

3 QK

5.15
' 4. 'aft

4.55
3.85
4 1*
i *>  
4.2

Feb.

4/25
' .4.2
' '4-.l05
.4,25

 4^05

' 4^55
4.;05' 4.25'

-.-4,05

4V65
4 OS
5 Q

>6.6
-:5'..05L 'VSfi
'.8.75
"5.55

5.55
' 5.5
-5.'05
10,65

'T.,0
5.55

' 5.25
 * . ,*  

Aug.

3.6
3,8
3.75
3.65
3,55,
3*45
3.45'
q KR

3.45
3.5

Mar.

5 '05-''4.95
5.2
5.0

 4%
4 6 ' 
i.;65'
.4.7

' 4.7 
4.6
4.65
4 45
4 ! 35

- 4.35
*4 2
4.!25

4,15

4.0

6.3

'4-'^

5.05
4 Qft
4.6
4-5

-Sept.

3 4
3.S
3.4
3. 5
3.5

' 3.5
3.3

' 3.4
3 d

,' 3.4

Apr.

: ~4: 25
' '' jt^R

^ f K

4,35
;4.'25

< * IE

^D5
_.. 4.^05 

a Q*
3.,95 

*4 05'6.2

8.75,

-5.3
'4.65

' 4,6
'to

'5.8

6.15
- 5.45

s;o

£ 74',0

jfvi

5 '21
22.

5 23.
24.
25.

26.
5 27

,28.
29.

5, 30.

May.
'

;&.05( 5.'65
5.3
4.75

4.55
Jt '-IK

4.6
4,75 

' 4.55

4..9
';.4. 55 

4,65
4.45
4.3

' 4.25
4.15
4 05
4 1
4'.05

4.05
 '4.''4

4105

4/.05
Q 'CiR

4.06

'4.05
,3.95

Day.

1908.

June.

3.85
3.8
3.95
4; 05
4.05

a. 95
3.85
3.8
3.95 

, 4.05

3.85
3.9

3.75
3.65

3.; 55
5.85
4.95
4.1
4.05

3.S5
3.65'3.6

,3^65
3.'65

3.55
3.85
3.65
3.155
3.5

.

July

3.5,
3,4
3. 5.
3.4
4; 5,

' 4, 4
!4.:5,
4.4
4,4

- 4. 5

3.5,
3.4

3-. 3,
3.6,

3,4
4.?,
3.6.
3. 5,
3.4,

3. 5
3.5.
3,5.
3.7f
3,7

3.<M
3, 5f
3.5,
3.4.1a:'4-'
3.4V

1
1
1
1
1

>

Aug.

3.45
3.5
3.65
3.65
3.6

5.75
4.7
4.05.
3.9
3.8
3.65

Aug.

3.4
3.5
3.55
3.45
3.45

3.45
3.35
3.4
3.45 
3.45

3.5
3.45 
3.45
3.4
3.5

3.75
5.6
4.1
4.0
3.75

3.65
3.5
3.55
3.5
3.45

3.55
3.45
3.55
3.45
3.55
3.6

Sept.

3.4
3:4
3.4
3.4
3.5

3.3
3.35
3.45
4.35
4.15

Sept.

3.45
3.5
3.55
3.45,
3.45'

3.5
3.45
3.55
3.5 
3.55

3.45
3.45 
3.55
3.45

,3.45

3.55
3:45
3.45

3 55

3.55
3.45
3.45
3.4
3.45

3.55

3 58
3.45
3.5

55969 24 



204 STJEFACE WATEB SUPPLY, 1921, PART I.
 ' ir;/-f!".'B-.V . 1U  £:." ;.'7 7

Daily gage height, in feet, of Raritan River at Manville, N. J., for the years endingSept. SO, "- -  - - -----.-

Day.

1909-10. 
1...... ........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11.......... ....
12..............
13..............
14..............
15..............

16..............
17...............
18..............
it..............
20..............

21..............
22..............
23..............
24.1............
25... ...........

26.:... .........
27..............
28..............
29..............
30..............
q| s

1910-11. 
1..............
2..............
3..............
4..;.......:...
S..'.... ........

6..............
7..............s..... ..... ;...
»:.............

10.:............

11..............
12f .... .........
13 !.. ............
14,.........:...
IS..............

16..... .........
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31. ............

Oct.

3.55
3.55
3.55
3.5
3.5

3.6
3.55
3.45
3.75
3.45

3.45
3.45
3.35
3.4
3.55

3.55
3.55
3.55 
3.75
3. 45

3.5
<* fL

3.45
3.45
3.55

3.45
3.45

S. 45
3.55
n je

3.55
3.35
3.4
3.45
3.5

3.5
3,5
3.45

3.45

3.5
3.45

,3.4
3.,4
3:45

3.35

3.45
3.5
3.5

3.75
3.6
3.65
3.55
3.6

3.5
3.5
3.5
3.5
3.45
3.45

Nov.

3.45
3.5
4.05
3.75
3.7

3.65
3.5
3.45
3.55
3.55

3.45
3.5
3.45
3.5
3.45

3.45
3.4
3.35 
3.4
3.35

3.35
3 45
3.45
# 45
3.45

3.55
3V 95
4.05
S. 95
3.85

3.5
3.45
3.65
6.1
5.65

4.5
> 4.25

4.fl5
3.1
3.9

3.8
3.8
,3.7
3.7
3.75

3.75
3.8
3.75
3.8
3.55

3.7
3.5
3.6
3.6
3.7

3.7
3.7
3.65
3.7
3.9

Dec.

3.75
3.75
3.65
3.7
3.65

3.65
3.7
3.S5
3.S5
4.05

3.85
3.65
3.7

11.25
5.6

4.7
4.4
4.25 
4 05
4 05'

3,85

3.9
3.75
3,85

3.85
' A. ft**

4,25

3.85
-<t o

' 3.7
3.7
3. 6

? 7
' 3.75 '

3.;8
'«> toe

'3. 9

3.8: 3.8

. 3. 9
1 SV9
\:'43)  

" 4i'0
4.0
4.05
3.95
4.1

4 1
3.95
3.95
4.7

4 7
4.35
4.1
4.1
4.25
4.6

Jan.

4.45
4.25
4.3
4.35
4.45

4.65
7.6
6.5
6.3
6.3

7.1
6.1
5.0
5.8
5,95

6.05
6.05
5.35
.8.75
10,1

'.[9.7
't4.0

9,52,1 ' 'W\

;,&»$
'5"55
4.65,
4,1 !
3,75
4.3

4.25'8.1

8. 75
8. 95*

'4:8

4.7
4.6
:4.4
4.4
4.45

A rt

4.*05
"at'SOC

5.1
1 <v 1  

4.45
4 0

4.3
4.2
4 9

4.0
3.95
3.9
1 O

3.75

3.9
i 4.2

4.8
A O

4.55
4.15

Feb.

4.25
4.35
4.25

-4.35
4..3

4.35
4.55
4,7
4.ft5

,4.65

4.7
4.55
4.1
4.0
3; 95

3; 95
4.95
6.6 
5,3
4.65

'S-15»"'' ?

6.3
5.35
4«65

- 4,5 ,
£9
6:, 65

,4.2 ;
4.0
4.05

.:&.'45

4.7
4.3
4.3
4.3
4.3

f A 1 K

"ifc',0
*» 5>
4.45
4 0

4 V*
A n
5.1
4.85
4 OK

A q

4.3
i 1
4.1
4.2

4.85
4.8
4.75

Mar.

11.35
8.4 '
5.65
5.5
5.4

5.2
5.15
4.85
4.75
4.5

4.55
4.35
4.25
4.3
4.35

4.25
4.25

,-4,15 
4,05
4.05

r "4,15
' '4.1

4.15
4:25
4.05

3,95
3.85

-3.75
3.75
3.65

' If QK

4.25:
,4.25
4.05''4.'05
4.05

4.05
3.95
4.1
4.05
;4.4
4.6'A: '5

4.'45
4: 4
5.8-

5.4
4.8
4.65
4.4
4.8

4.65
4.4
4.35
4.3
4.2

4.1
4.95
5.85
4.75
5.8
4.65

Apr.

3.75
3.65
3.65
3.85
3. 75

3.85
3.75
3.85
3.85
3.75

3.75
3.65
3.7
3.65
S. ?5

3.65
3.85
&6 
6.65
5.45

.4.8
4.7
,4.45

; 4.45

4,135
"'8,4
"5V5
-4.75

tf.^S'-  £&''

4,5
.:*4.:4
,4.!25

'   f-%
.$.&

5.85
,-5.1

4.7
4/85

.'. 4,95

^4.,65'. 4.;55
4; 4
4,4

~4. ;55
4,4
;4i25
4.25
6.75

5.15
5.0
4.85
A «K

4.5

4.35
4.3
4.3
4.2
4.15

May.

4.75
4.7
4.35
4.35
4.25

4.3
4.15
4.30
4.25
4.15

4.25
4.15
4.05
4.05
4.15

4.05
4.05
4.1 

'4-05
4,15

-"'4:'45

4. 15
4.0
4.Q5
4,15

.5.55
4.5
4..15

:'*J051 ^;«5
/3;!85

4.2
-'4,5

4.3 ,' 4.;is' 'Jtl
4.1
4,1
4.t>5
4::05
4:»

4.0
4.0
4,0
3.9
3.85

^.85
3.85
3.8
3.8
3.8

3.8
3; 75
3.7
3.7
3.7

3.65

3.6

3.55
3.6

June.

3.95
3.85
3.95
3.85-
3.85'

3.85
4.1
4.3
3.95
4.2

4.15
5.1
4.45
4.3
4.15

4.25
4.15

,5,,4
;4^7

4,35

, 4,15
'4.05
4,05
».8S
3.85

3.75
3.85
3.75

' -S.85
- 3.:75

4,3
3.8
3.«5
3.75
3.;7
3.8
3.95

' 3;8
3.75
3.7

3.65
6.05
5:7
:4;85
4. .35

4.2
4,15
4". 6
3.fl5
3.8

3.8
3.85
3.85
3.8
3.95

3.8
3.8
3.95
3.8
3.65

July.

3.75
3.65
3.65
3.75
3.65

3.75
3.65
3.65
3.65
3.75

3.85
3.65
3.65
3.55
3,55

3,55
3.6.5
3«55 
-3.6
3*55

.3^6
'3:55
3,6
3.55
3,55

3.35
"3:45

3.45
f&&   '

3:.tS
,S;86

3.,6
3.*
£S
3.»
3:6

3.6
3.6
3-55
3.55
3.i7

.3,7
3:ti5
:3:'6 4.0
'4:0

3.8
4,35
4.4
4.0
3.65

4.0
4.8
4.2
4.2
4.35

3.9
3.7
3.7
3.7
3.7
3.65

Aug.

3.5JL
3.5$'
3.5
3.85
4.45

3.75
3.65
3.25
3.95
3.7

5.35
4,0
3.8
3.7
3.9.

3.«5
3.7,-.
3.65 
3.8
3.6

3.6
3.5
3.55
3.5
3.55

3.6
a5
3.5
3,5
3. 55
3.55

3.6
3:6
3.6
3.85 3.7

3.6 3.5
3.4
3.45
3.5

3.5
3.4
3;*
3.4
4.0

4.3
i'-^'i

3.6
3.55
3.65

3.55
3.6 '
S.55
3.55
3.75

3.8
4.25
4.1
4.05
4.0
7.7

Sept.

3.8
' 3.853.8'

4.2:
4.0

3.8
3.85
3.7.
3.7,--3.65

3.6*

3.55
3.55
3.6
3.55

3.5
, -3.45

3.45 
3.45
3.4T

"3.3l>
3.35
3. 45
3.46
3,45

3.35
3.4
3.45

^3.55i
 3.5?:

8.85;
5.4
4.8
4.3
4.15

3 ^"
3.Sr,
3.-S5:
3.9 ;

4 25
3.-9 ;
3.9.,
3.8 j
3.^ ;i
3.9
3.8
3.75
3.7

3.65
3.65
3.65
3.6
3.7

3i75
3.65
3.7
3.65
4.05



EABITAN RIVER BASIN.

Daily gage height, in feet, of Raritan River at M,anville,} N. «/., /or the jre^rs < 
Sept. 30, 1908-1915, and ^/ Continued' " ' ' >v

Day.

1911-12. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8.........;,...
a........,:....

10... ..........

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18........... ..
19..............
20..............

21.............
22.............
23.............
24.............
25.............

26.............
27..............
281.......... ..
29..............
30..............
31..............

1912-13. 
1.........
2........... .
3.........
4..........
5..............

«'..............
7.........
8.............
9..............

10.........

11.........
12.............
13..............
14..............15..:..........
16.. i. ......
17V.............
18..............
19«.. ...........
20..............

21..............
22.............
23..............
24..:..........
25..............

27
28..............
29.;............ 
30..............
31....... .......

Oct.

3.7
7.2
4.95
4,55

 4:25

4 1
5.05

 4.55
4.3
A O

4.15
4.15
i AS

3.85
3.85

3.85
3.8
6.15
6.45
5.6

7.1
6.3
7.1
5.55
A QK

4.7
4.65
4 45
4.3
4.25
4.2

4.1
4.1
3.9
3.8
3.8

3.8
3.8
3.8
3.8
3.1

3.1
3.65
3.85
3.8
3.85

3.8
3.85
3,85
3.75
3.7

3.85
7 *>

7.85
7 <*";
5.65

5.5
4.4
4.35
4 9

4.1

Nov.

4.2
4.15
4.05
4.0
3.95

4.0
6.65
4.6
4.45
4.3

4.25
4.2
5.45
4.3
5.05

4.9
4.65
8.0
6.05
5.45

4.95
 4.75
4.55
6.0
5.95

4.95
4.75
4.65
4.9
4.65

4.05
4 15
4.1
4.2
4.2

4.15
4.55
6.5
5.05
4.75

.4.65
4 45
4.35
4.6
4 45

4.4
4.2
4.3
4.15
4.1

4.1
4.1
4.1
4.4
4.95

4.55
4 or

4.15
A 9

Dec.

4.6
4.' 4
4.4
4.6
4.5

4.4
4.45
4.45
4.45

4.35
4.35
4.2

.4.25
'5.45

6.55
5.75
5.05
4."85
4.65

4 5
4.55
6.7
5.15
4 QC

4.8
C EC

4.35
A *l

4.55
4.45

4.25
4.15
5.0
4.7
4 4

4.45
4.4
4.4
4 OR

4.35

4 Q

4 9

4.25
4,2
4.1

d 9

4.1
4.1
5.15,
4.6

4 55
4.25

4.15
4.2

4.25
4 65
5.7-
4.7 
8.2

10.15

Jan.

4.4
4.3
4.35
4,35
4. 1 1

4.3
4.25
4.6
4.6
4.9

5.05
4 75
4.8
4.8
4.8

4.95
4.85
4.8
6.0
6.55

5.4
4.95
4.85
1 <!*

5.05

4 Q1

4.85
4.75
4.5

6 9
5 0

8.65
6.35
5.35

i ii
5.3

5.75
5.05

5.15
S EC

5.25
4 0

4.7

4.65
5.75
K Q

Pi ^

5.05

5.05
A OK

4. ft
5.45
c o

4 95
5.05
4 95
4.7
4.7
4.75

Feb.

4.5
4.5
4.45
4.5

4.5
4.45
4.4
41 3
4 35

4.35
4.2
4.3
4.3
4.3

4.4
4 KK

4.9
5.45
5.7

9 qc

1911

5.55
A Q

4.8

4.85
9 45
5.3
4.7

5 9

4.5
4.85
i a
4 6

4.8
4 5
4.5
4.7
4.3

4.55
4.7
4 5
4.3
4 Q

: 4.05
4.2
4.15
4.25
4.25

4.25
4 RK

5.0
4.0
4.1

4.2
4 2 '
9 05
......

Mar.

4.45
4.0
4.1
4.15
4.4

4,3
4.1
4.15

1 4.15
4.' 25

4.05
4.25

13.6
6.0
9.55

7.5

5.3
5.2
6.15

c OP;

4.8
9.25
T QK

5.7

5.25
7 7^

6.7
5.45

5.35

4.7
4.55
4.5

4.4 '
 4.7
* «>

4.2
4.25

5 Q

5 n

4 9
6.05
7.7

7.7
5.6
5.15
5 9

7.7

7.2
5.45
5.25
5.0
5.0

A QC

ft ftf\

6.7 «  >
5.2

Apr.

5.3
5.1

,5.25
4;9

: ;4. 75

4.7
4.65
5.3
4.6

4.5
4. 4
4.4
4.4

'4.45

4 45
4.5
5.7
5.6
.5,1

4 ft

4.8
'4.55
4.5
4.5

4.4
4.4
4 45
4 Q =

4.95

5.35

4.8
4.7
5.0

'4 75
4 Q

4 O

4.7
4 45

4:55
  a tz

6.85
5 q

9 RK

6.25
>; 7
5 45
5.15

4.85

4.85
4.654.«-

4 K

4 95
6 /Y

5.3

May.

4.75
4.55

,4.3'4.3

4.3

4.3
4,55
4.8
7:0
6.0

5.1
4.6
4.6
A C

4.4

4.75
5.0
4.5
4.4
4.3

4 0

4.2
4.2
2L 9

4.1

4.1 4.0
4.0*4 0
4.25
4.35

A 7S

4.55
4.45
A K

4 5

4* 45
4 QK

4 3 "
4,2

- 4. 9

4; 2
4 9 -

  4.2  
A O-  

4 9

4 9

4 * 1 ^

4.1
4.1
4.1

4:1
4.1
4.1
5.55
4.5

4 -<>c
4 g
4.255.3- 
i 4 -
4.2

June.

4.1
qiQ

'4.05
4.'0
4.05

3.9
3.9'4:0
3 95
3.9

3.8
3.8
'1-7

3.75
3.65

3.85
3.85
3.853v'9
a n

a a
3.7
3.65
3.6
iS.6

3.7:~-&7
  >fc7-a.?
3.7

4.15
4.05
4.0
3,9
3.85

  3 -9
3 Q

4.0
4.-S5
3.95

3 OR

3 O

^ -ft'

3 O

3 7

3 0

  3. 8  
3 0 .

 X -Q

4.2
3 QC

* <J
A JJ .

3 0

3 0

r> Q ,

3 Q

3.8
Q Q

My.

3.65
3.65.
3.7'3:7
3.6

,3.7
3v7
'3v55
3.6
3.6

4.1
3v75
3.; 75
5.75
3v*5

3-75
3.3
4.5
4.4)

( «i 7

 j 7

 4,26
3,*
&8
*l 7

3.75 3,7
: 3.65

3.*55
3.6

' 3.6

3 7

8 7

3.7
3 65

Q 7

3; 6
O n

3.6
3:75

3 O

8 O, -

3 0.

8 . Q

3 7K

3 0

3.8
0. Q

3 0
o >yir

3.7
q w

3 -7
.o.ae
o. 7 .

Q A

,5 -7

4.0
3 0

3.85

Aug.

3.5:
3.7-
3.7
3.7
3.7

3.7
3.7
3.6
3.65
3.75

6.55
4.75
4.15
4.2
4.2

4.05
3.96
3.7
3.95
4.9

4.5
4.O
4.0
4.1
3.9

' 391

3.85
3.8
3.75
3.7
3.7

4.9
K <J

3 95
3.8
3 0

3 QK

5.3
4.1

- ^ flfi

3.8

4.1
3 QK

*2 OR

  3.75
8 *7

3 7

3.7
3.35
3.65
a rr

 3.6
3.55
3.55
3.65a. 7
3. 7  

3.65
3.55
3 AK

3.6

§ept.

' "; S3.65
 8:7§
3.S
3.8»
3,7§

2.7$
&®
3.6*
3.#
3.6

3.7
3.8M
3.7- 1
3.65
O *T ; i3.7 .

3.95
3.96 1
4.0
4.03.9'

4-°,
a *r   '
3.7*
3.7
7.7--'

6.25
5. OS'
4.S'"V
4.2#-
4.2*"

. l<

3" "T

o jse

3.7
3 7

3 *r

8 - 7 '
= , Q Tl>

4 7E

3.9^;
3.75

3 .7!''

  a 7»
3 *7<*
3.6'

- > a \t ,

i «n
- 3.6

3.6 s
8 Alt i

8 ft'' :

- 3.7 s *

4* 28> l
a'gxi'

s!?^
o iT^!.'H*<I'll

' ! ?£



SURFACE WATER SUPPLY, 1921, PART I.

Daily gage height, in feet, of Raritan River at Manville, N. J., for the years ending 
Sept. SO, 1908-1915, and 19%1 Continued.

Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept.

1913-14.

7%
8.
9. 

10.

16.
17.
18. 
19- 
20.

25.

27..

I:
31..

7.2
9.15
5.1
4.85
4.4

4.2
4.1
4.05
4.0
4.0

4.05
9.6
5.3
4.7
4.4

4.05
4.O
4.0
4.0
4.1

4,35
4.3
4,35

9.35

8.30
,5.75; 
5.25 
4,95
4.75 
4.55'

4.4
4.3
4.25
4.25
4.2

4.2 
4,2 
4.1 
8.0 
6.4

5.15
4.6
4.75
4.65
4.55

4.7
5.6
4.95
4.7
4.6

4,6 
4.4 
4.35
4.3

4.25
4,15
4..2S
4.4
4.4

4.3
4.25
4.15
4.2
4.15

4.05
4.15
4.65
4.35
4.25

4.25
4.2
4.2
4.1
4.1

4.0 
-4.0 
4.0 
4.0 
3.95

3.9
4.0 
4,0 
8.0 
5.05

8.7 
5.7 
5,4 
4,7 
4,3 
4.3

4.3
4.4
4.35
5.05
5.15

4.85
4.6
4.6
4.5
4.5

4.5 
4.55
4.5
4.6 
4.65

4.6
4.6
4.7 
4.4 
4.1

4.8
4.85
4.4
5.8
8.4

5,05 
4.6 
4.5 
4,5
4:5
7.15

6.25 
5.0
4.8 
4.7 
4.65

4.65 
5.1 
4.65 
4". 55 
4.4

4.4
4.2
4.2
4.15
4.6

4.6
4.55
4.5
4.5
4.9

4.8 
4.7 
4.5
4.4
4.5

4.65
4.6
4.6

4.75
5.0
4.9
5.15
5.3

5.4 
5.2 
5.1 
5.1 
5.0

5.0
4.9
5.05
4.9
4.95

7.8
9.45
9.6
6.7
5.6

5.0
5.0
4.8
5.05
5.45

7.2 
6.5 
5.6 
5.3

5.15
5.9
5.35
4.9
4.9

4.75
4.6
4.6
5.75
4.75

4.65 4.65' 

4.5
4.4
4.5

4.8 
4.4 
4.4 
4.3
4.3

4.4 
4.3 
4.2 
4.2 
4.2

6.6
5.3
4.75
4.7
4.5

4.5 
4.5 
4.4
4.3
4.4

5.65
5.1
4.95
4.7
5.2

4.7
5.25
4.85
4.7
4.7

4.55
4.5
4.5
4.4
4.4

4.35
4.3
4.3
4.05
4.1

4.1
4.3
4.4 
4.25 
4.2 
4.2

3.95
3.9
3.9
4.15
3.95

3.9 
3.9 
3.8 
3.8

3.8 
3.8 
3.8 
3.8 
3.8

3.8
3,85
3.85

3.75
3.8
3.8
3.8
3.8

3.8 
3.8 
3.7 
3.7 
3.7

3.7 
4,7
3.6
3.7 
3.75

3.7
4.35
4.4
4.1
3.9

3.95
3.85
3.8
3.85
3.95

4.05 
3.85 
3.85 
3.9- 
3.7

3.7 
3.7
3.7
3.8 
4.1

4.0
4.0
4.0
4.2
4.05-
4.0

4.0
3.95
3.8
3.8
3.7

3.7
3.6
3.7
3.8 
3.7

3.7 
3.9
4.05
3.85 
3.8

3.7 
3.7 
3.7 
3.7 
3.7

3.85
4.75
4.6
4.45
3.8

3.7
3.7
4.25
4.25
4.0
4.0

4.0
3.8
3.8
3.75
3.7

3.7 
3.75
3.5
3.6 
3.6

3.6
3.7 
3.7 
3.6 
3.6

3.6 
3.6 
3.6 
3.6 
3.6

3.6 
3.6
3.6
3.7 
3.6

3.6 
3.6
3.5
3.6 1 
3.6

Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr.

10.

11...
12..
13..

if:::
16 j. 
1?,.

20*. 

21..

24; 
25.

27.
28.
29.
30.
31.

1914-15.
3.5 
3.5 
3.5 
3.5 
3.5

3.5 
3.5 
3.5 
3.5 
3.5

3.55
3.5
3.5
3.5
3,5

3,95
4.15
3.9
3.9
3.8

3.7
3.65
3.55
3.5
3.6

3.5
3.5
3.5
3.5
3.55
3.6

3.55
3.5
3.5
3.5
3.5

3.5
3.6 
3.5
3.5
3.6

3.55 
3.5
3.5
3.6 
3.5

4.2 
4.2 
4.2
4.2
4.3

4.1
3.95
3.75
3.7
3.7

3.7 
3.7
3.7 
3.7 
3.7

3.7 
3.6 
3.6
3.6
3.7

3.8 
4.0 
6.3 
5.25
4.8

4.6
4.45
4.36
7.1
5.0

4.75
4.5
4.45
4.4
4.2

4.5 
4.65
4.5 
4J55
4.6

4.6
4.05
4.15
4.65
5.55
4.7

4.85
3.95
3.8 
3.8 
3.8

3.8
9.4
5.95
5.15
4.25

4.0
6.6

13.9
6.75
5.75

5.1
5.0

10.6
9.1
7.95

6.1 
4.9 
4.9 
5.5 
5.3

4.9
4.85
4.8
4.7
4.65
4.55

8.5
13.25
6.8
5.95
5.5

8.85
7.75
6.8
6.7
6.05

5.65
5.4
4.95
4,85 
4.8

8.85
5.7
5.1
4.85
4.75

4.6
4.45
4.2
3.95
9.2

6.85
6.2
5.0

4.9
4.75
3.95
3.85
3.7

3.8
4.2
4.05
3.96
4.2

4.4 
4.4 
4.2 
4.0 
4.0

3.95
3.85
3.75
3.7
3.7

3.95
4.1
4.1
4.0
4.0

4.0
4.1
4.05
4.0
4.0
4.0

4.0 
3.9
3.9
4.0 
4.3

4.2 
4.0 
4.0 
4.0 
4.0

4.0
7.95
5.3
5.0
5.0

5.0 
4.65 
4.5 4.5 ~ 
4.5 f -

4.35
4.15
4.25
4.2 
4.15

4.1 
4.1
8.5 
7.4 
5.55
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Daily gage height, in feet, of Raritan River at Manville, N. J., for the years ending 
Sept. SO, 1908-1915, and 1$%1  Continued. r   *

Day.

1921. 
1. .............
2.............. 
3..............

5..............

6..............
7..............
8..............
9..............

10..............

Aug. Sept.

& 72
3.80
3 71
Q CQ

3 71

3.69

3.74
a, 74.

a 78

Day.

1921. 
11..............
12.............. 
13..............
14..............
1 5

16..............
17..............
18..............
1Q
20..............

Aug.

4.00
3 07
3.88

Sept.

3.78
3.74 
3.85
Q 7C

q 7A

3.77
3.80
3.75
3.73
3.74

Day.

1921.
21.............:
22.............. 
23..............
24..............
26..............

26..............
27..............
28.29 '
sfi
31

Aug.1

3.82
3.85 
3.80
3..T7
3.69

3.77
3.75
3.74
3.70
3.85
3.73

Sept.

3.74
3.81 
3.91
3.83
3.87

3.7$
L 3.82,

3.7S
*3.7*
3.7»

MILLSTONE IUVER AT BLACKWELLS MILLS, N, J.

LOCATION. At highway bridge in village of Bla<?k,wells Mills, Somerset County, 
one-fourth mile below mouth of Middlebrush Brook, If miles above Mill 
stone, and 5 miles above mouth of Millstone Ri'verl .v-o-.n,*-.;. '

DRAINAGE AREA. 258 square miles. s ,  ;
RECORDS AVAILABLE. August 4 to September 30, 1921* A station .was-main 

tained at Millstone from June 28, 1903, to Decenobteir 31, 1904;  .   -,-v,- < I
GAGE. Vertical staff in two sections on downstreaim side: of Left bridge abutment;; 

read by Stanly Lajewski. . ' : " : K . 0'
DISCHARGE MEASUREMENTS. Made by wading near gage,; ol* from highway 

bridge at Millstone. : ,.   A ^, .'.
CHANNEL AND CONTROL. Banks of clay, overflowed at high stages^ control is 

foundation of old stone and timber dam 100 feet below gage.- ; ,  <   
DIVERSIONS. The Delaware & Raritan Canal takes water from Delaware Ri\$f 

and flows northeastward to Raritan River. It passes along right bank of 
Millstone River fdr 15 miles above gaging station saa<4 for j5 mUeS ibelow. 
Canal is above river at all points and loses water to rive?'toy dea4ca@e> seepage, 
and by discharge from spillways. .    ,  :,, - :ij,

REGULATION. Carnegie Lake and several'small mills above the gage slightly 
affect distribution of flow. . i

Data inadequate for determination of discharge. , '

Discharge measurements of Millstone River at BlackWells Mitt®, N. "J>:j > dWfnff-'tlti 
' '   year ending Sept. S0> 1921. , ,   .'

[Made by O. Lauterhahn.]

Date. ,

Aug. 18..... ............................................... .. ,.,.. . :...... ....... ,...
19..........................................................................:..
27.....................................................:.......................

Sept. 12 .............................................................................

ibeigbt. .

feet. 
3.16
2:75'
1.90
1.76

Dis- 
eharge.

Stcjt.

^f
192
120
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t)ally gage height, in feet, of Millstone River at Blackwetts Mills, N. J., for the
year ending Sept. SO, 1921.

Day.

1,; ............ 
-2..............
>3.. ............
4..............
'«......... ...

6..............
-7. . ............
*..............
i«.j»..... ......
IB.-i....... - .....

Aug.

: . ......

2.51
2.32

2.23
2.22

6.55
4.42

Sept.

2.03

1 80
1 OK

1,74

1.80
1.77
1.74
1.70
1 79

Day.

11.............. 
12..............
1 ^

15..............

17..............
1 ft

19
20..............

Aug.

2.97 
2.63

2.90
O AK

2 KO

2.36
2 Q9

2.70
2.47

Sept.

1.71
1.75
1.78
1.78
1 7Q

1 79
1.79
1 79
1 7Q

1.79

Day.

21..............^:. ............
23. .............
24. .............
9*.

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

2.36 
2.18
2.12
2.07
2.00

1.70
1.90
1.78
2.05
2.02
1.95

Sept.

1.86 
1.88
1.82
1.79
1.79

1.79
1.79
1.79
1.79
1.83

4>!)i,AWABE BIVEB BASIS'.

OF SitAWARE l&VEB. AT TISHS E&DY, ST. T.
.  . ;; ,, - - ,

LOCATION. At railway bridge in village of Fishs Eddy, Delaware County, 
4 miles below mouth of Beaver Kill and 5$ miles above confluence of East

    ' and West branches^' " ( - -
DRAINAGE AREA.- 78S square miles (measured on topographic maps).
RECORDS'AVAiLABLE.-^-November 19, 19i2, to September 30, 1921.
GAGE. Staff, in two sections, on downstream end of left pier of railroad bridge;
v read by J. P. Lyons.

DISCHARGE MEASUREMENTS. Made from highway bridge about 200 feet above 
; tie gage or by wading.

CHANNEL AND COISTBOL. Coarse gravel; occasionally shifting.
EXTREMES or bisenARGE. Maximum stage- recorded during year, 12.76 feet

J - ; at 4 p. m; March 9 (discharge, 19,600 second-feet); minimum stage recorded, 
, ;2.27 feet at 8 a. m. and 4 pt m. June 26 (discharge, 201 second-feet).

: > 1912*1921*: Maximum (open-water) stage recorded 17.4 feet during 
afternoon of March 27, 1913, determined by leveling from flood, marks 

' : :$Kseharge, about 33,500 second-feet); a stage of 18,0 feet recorded 
March 13, 1920, was caused by backwater fron> iee. Minimum stage 
recorded, 1.64 feet at 5 p. m. October 12, 14, and 15, 1914 (discharge, 97 
second-feet).

IcaB.TTTStjtge-discharge jplation affected by ice.
ACCURACY. Stage-discharge relation changed probably at time of the spring 

breakup. Rating curve, used to March 2, well defined between 200 
and 20,000 second-feet; curve used after this date fairly well defined between 
the same limits. Gage read to hundredths twice daily. Daily discharge 

'ascertained ,by applying mean daily gage height to rating table. Open- 
water records good; records for period of ice effect, fair.

measurements of East Branch of Delaware River at Fishs Eddy, N; 
during the year ending Sept. SO,

Date.

Feb. 9
23

Mar. 10

Made by 

B. F. Howe............
.....do..................
....ido..... .............

Gage 
height.

Feet. 
05.09

11.06

Dis 
charge.

Sec.-ft. 
575
865

Date.

Mar. 12

16

Made by 

B. F. Howe............

Gage 
height.

Feet. 
7.10
9 V)

2.52

Dis 
charge.

Sec.-ft. 
5,580

291
300

a Stage-discharge relation affected by ice.
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fyailydischarge, .iq, second-feet,, of, East Branch <oft Delay/are : River at Fishs .Eddy, 
' ' ' 'N. Y.\for iheyear endingfSepl. SO, 1921. \[

Day.

1..........2...^..^:
4..........
5.....:....

6....:.....
7..........
8..........

io!"I!!!!"

12 "" * '

i4.!*!;!;ij*~
16 ; -:>:-n.i
17   i '      '
18..........
19..........

21..........
22..........

t ..i. W....»
*:..:....:

26.... '.'. " '

27....... ..'.
28..........
29..........
31.!*!*'""*

Oct. ,

13,200 
8y820 
8,390 
7,970 
7,160,

6,000 
4,390 
2,790 

,,1,690, 
1,320

l|l60'' 

1,040- 
960 

1 '920-

920 
8S5. 
850 
680 

, 590

590 
590

'580 
560 
560

530
'  ' 560 

2,320 
2,320

2* 100

Nov.

2,100 
-2,100 

,3,000 
3,000 

il;99Q

1^990 
1,990

\',m

v 1,790; 
1,410

1,320 
1-,320

2^790 
2,550 

"2,210 
2,108

2,100 
1.990 

12,500

5,620 4,560' 

4,390 
4,390 
M6ft

Dec.

6,000 
16, 100

,14,500 
9,920 

    5,440

'5,260' 
5,260 
4,730 

 3,910, 
3,050

: .2,550,

2,430 
1,990

4,200

2,920
2,790

2,670 
2,550 
2,430 
2,320 
2,320

2,320
2! 160 
1,990 
1,890 
it, 8901 
1,500

t.J   "':

Jan.

1,320 
1,700 
1,900 
1,500 
1,240

1:160
1,080 
1,080 
1,080 
1,080

; 1,080 [ 1,080' 

1,040 
1,300 
2,400

1,500 
, 950 

700 
- 700 
1,000

1,400 
1,600 
1,.400 

950 
600

/600

600 
600

'eoo

Feb. (

440 
460 

' 440 
500 

', 550
 900' 

900 
750

480

420. 
400 
480 
420 
420

650 
950: 

1,200
1,200 

, ; 850

1,100 
950 

' 850 
85Q 
800

800 
300 

l,80Qj

.......

Mar.

4,200 
a! 390;
4,530 

, 4,S?0
*4,'370 
7,350 
8,150 

.15,800; 
, 15,600

10.100
5.750 1

5^030 
'4,850

4,690 
4,53d, 
4..050 
3,450
3,12ft:

2,890 
2,750. 
3; 036

'4/690'

4,37p' 
4,'050- 

,-. ,3,4502,6ia
)2,350'' 
2,230

Apr.

"2f750 
2;470

K 230

2,110 
1,990 
1,870

l'650 f

"930 
890

' 855 
'4,850

3;^8W 
3,170,

1,870 
1^430

^210-

f 4,370 .

.3^,450,

.'&* ;
5,390 
4,530 

,3,490 
3,170 
3,170

-'B-J350-; 

r 2^110 .

690 
690,

, «9Q 
' 690

690 
660

495

June.

420' 
  '420 

420, 
420 

>;420

' 895 
370 

: 370
v 348

! \305

305  '305

'305 
' .805 

365 " 281
,,25S

228 
.224 
-220 
,217 

' 210

201-Mo
, 210

285
-'  986

July, ,

'325 370' 
325 
325 
305

285 
385 

'273 
245 
207.

,370,, 
575

690 
630 
575 
B20 

1,650

-2,610-' 
2,230 
2,110 
2,110 
1,230

,l t(100 
1,050 

9.70 
1,180 
1,430 
1,430

Aug.

1*230-

750:

548 
520 
520 520- 
520

495, 
495

495 '602

575 
675. 
520 
630

,, ,602

   ,57S:
520520' 

445

370
  ~^£ 

,. 285.. 
285 

* 285 
305,

Sept.

370 

325

320
  1

285 
285 

; 285

, 3,890 
3,030 

-1,760
;  630 

495

660 
,630

;  520
495 

t^470

,NOTE.-*-DtscshaigB for the following periods estimatedi becauseof.missingor,i.uncerjain 1 eag^. heights, 
froto compariNoffwith records of floW at Por^ , Jer¥is 'and' Hale Eddf:' !Nov. 3, 4,l)ec; 14-18, Jan. 1 4, and 
Sept. 4^-lf . Discharge, Jan. 14 to Mar. 2j detJPmoled'frofli gafepj-heights corrected for Ice effect from two dis 
charge meawrjment?, study of wsatiier records and gaiie-heig'it grap'i, and comparison with records of 
flow at Port Jerrjs and Hale Eddy. Discharge, July 21-30 and Sept. 21-24 possibly too large.

Monthly discharge of East Branch of Delawar&'Riv&r'dt Fishs Eddy, N. Y., for the 
year ending Sept. SO,

[Drainage area, 785 square, miles.]

Month.

October. ......................................

February. .....................................

April.. ........................................
May...........................................

July...........................................

Discharge in second-;feet.

Maximum.

13,200
12,500 
16,100 
2,400 
1,800 

15,800 
5,210 
5,390 

420 
2,610 
1,230 
3,890

16,100

Minimum.

530 
1,320 
1,500 

600 
400 

2,230 
855 
495 
201 
207 
285

201

Mean.

2,700 
3,200 
4,240 
1,110 

750 
5,340 
2,670 
1,580 

309 
869 

  572 
633

2,010

Per 
square 
mile.

3.44 
4.08 
5.40 
1.41 
.955 

6.80 
3.40 
2.01 
.394 

1.11 
.729 
.806

2.56

Run-off* 
in inches.

3.97 
4.55 
6.23 
1.63 
.99 

7.84 
3.79 
2.32 
.44 

 1.28 
.84 
.90

34.78
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DELAWARE RIVER AT PORT JERVIS, H. Y.

LOCATION.   At toll bridge at Pprt Jervis, Orange County, 1 mile above Never- 
sink River and 6 miles below Mongaup River.

DRAINAGE AREA.  3,070 square miles (measured on topographic maps, and map 
compiled by United States Geological Survey; scale, 1: 500,000).

RECORDS AVAILABLE.   October 12, 1904, to September 30, 1921.
GAGE.-   Stafif in two sections; the upper section vertical and attached to down 

stream end of left abutment; the lower section inclined, about 30 feet down 
stream. On March 14, 1920, the facing board of the inclined section was 
carried out. After that date a chain gage on the bridge was used. Gage 
read by John Bislahd.

DISCHARGE MEASUREMENTS.   Made from the highway bridge or by wading.
CHANNEL AND CONTROL.   Gravel; occasionally shifting.  
EXTREMES OF DISCHARGE.  -Maximum stage recdfded during year, J2.3 feet &$ 

8 a- in. March 10 (discharge, 61,600 second-feet); minimum stage recorded? 
1.3 feet at 8 a. m. and & p. m. September, 12 (discharge, 525 secondrfeet); 

1904-1921: Maximum stage recorded,7 16.0 feet at 8, a. m. March 28,, 
1914 (discharge, 92,700 second-feet); minimum stage recorded, 0.60 foot at 
8 a. m. September S&andi 2% 1908 (discharge, 175 second-feet). ; .  - 

ICE.   Stage-discharge relation ususally affected by ice during large part of 
January and February.    

ACCURACY.   Stage-discharge , rejatfon practically permanent. Rating curve: 
fairly well defined below 2,500 second-feet and well defined between 2,50& 
and 30,000 second-feet. Daily discharge ascertained by applying mean 
daily gage .height tp rating table. Open-water records good except those, 
for low and high st^es wh,i<^h are fair. : , ' '.,. 'r '',,'' A

COOPERATION.   Gage-height record; obtained in cooperation with 'United Stated 
Weather Bureau. "

Discharge measUi'ei'mehts qf Delaware Rityer -;$ P6H
' '' ', - :' .'  ' : : '  ' / ., ending Sevt,<§$, 1921

Jfye"

Date.

Oct. 22 
June 17

Made by 

Covert and Howe ...... 
Howe and Lauterhahn

height.

Feet. 
2.52 
1.80

Dis 
charge.

Sec.-ft. 
2-, 080, 
1,030

I)ate.

Jnne 18 
18

.Madetpr 

  Howe and Lauterhahn . 
.....do..................

hei^it.

Feet. 
1.81 
1.81

Dis 
charge.-

See^-ft. 
1,050 

985

* The flood of Oct. 10-il, 1903, reached a stage of 23.3 feet according to Mr. Irving Righter, city engineer. 
The corresponding discharge was about 155,000 second-feet.
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Daily discharge, in 9econdrfeet> of Delaware River at Port Jervist N. F,, for the 'year
ending Sept. SO, 1921.

Day. O6t: Nov. Jan. Feb Mar. Apr. May.' Jane. : July. Aug.' Sept.

11.....
12.....
13..:...-.
14...;.

17.
18.
2Q'

21.
22.
23. 
54. 
&

30,500 
32,000 
17,400 
13,106 

-12,, 100

11,200
io,aoq
6,010
4,750
4,180

3,650
3,650
8,400
3,160
2,920

' 9/470
2,920
2,690

r&eao
,2,470

2,070 
2,070 
2,:26Q 

'?*970

5,050 
5,360 
8,200 

"8,600 
9,; 840

8,200 
6,350 
6, Old 
5,050 
4,750

4,460
4,180

'3*650 
,'3/»OD

8,200
15,000
30,500
24,600
19,200

22,500; 
18,000

11,600 
o 840

8,600

3,650
10,700
9,429

7,430 
6,700 

W,80ft 
30,500,
21/800

  7,430
7,060

32JO&

23,200 
16,800( 
13,100 
Him*

8,200
7,430i>m

4,750 
4,750 
6,700 
6, Old 
5,050

4,750

IS
4,460
3,910

3,160
3,160

3,'9tQ

9,840 
6,010 
3,910 
f»69D 
2,690

2,920
4,180

%260

2,260

t lSO 
650 

5>16°

27........
28........

30........
31.:...:..

1,720 
1,720 
2,070 

'4,460 
5,360 
5,050

17,400 
15,7f 4,750 "

6,010

2,470' 
2,470 
2,470 
-2; 470 
2,920, 
2,920*

2,260 
2360 
2,-070 
1,890 
1,890

l.! 890 
2470 
2,070 
7.430 
5,050

5,680 
3,160 

J3,4jBft 
3,650 
2,820

'2,470 
3,160 
2,690i"r;

8,200
11,200
16,800
38,190
18,000

16,800
37,300
41,200
58,300

39,600
25,300
22,500,
23,900
22,500,

16,'800 
16,800 
12,600 
12,100 
10,700

10,300 
9.840 
«;200/ 
7,430

, 9,420

12,600 
14,600 
12,600 
KH700 
9,010 
9,010

9,840
12,100
11,600
9,840
7,430

6,010
5,680
5,680
5,360
4,750

5,360
4,750
3,650
3,650
3,910

6,010 
13,600 
12>100
9,840

9,840 
'6,700 
,'6,700 
12,600 
13jf300

10/700 
9,010 
7,810 
7,080 
6,7,00

13,600
16,200
13,600
10,700
9,840

9,010
8,200
7,430
6,350
5,380

4,750
3,910
4,180
4,730

4)180 
3,650 
3,160 
2,920 
2,690

2,260
2,070
urn
1,800
2,260

2,690 
2,26ft 
2,260 
J>890

2,260
1,890
1,890
1,800
1,550

2,070
1,720
1,550
1,550

1,240 
'1,240 
1,240 
1,240 
1,110

-1,110
1,110
990
990
990

"m
880 

99&

2,690
.2,470
2,260
2,070
1,890

2.260

935
1,320
2,070
2,920
960

990
1,110
1,119
880
880

Monthly discharge of Delaware River at Port Jems, N. F., for the year ending
    ; -..'. 'A' .'-V '' v$0pt. SO^WStl.,, > -, r ,,.,.  ,,,... ... .,, /.,, j

{Drainage area, 3,070 square miles.]

Month.

fi&^xi:. .......................................

December. ...........................   .> .

February . . . . . . . .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

May...........................................

July....................:.....................:

Discharge in second-feet.

Maximum.

32,000 
30,500 
35,000 
9, 1840 
7,430 

58,300 
13,600 
16,200 
2,260 
3,650 
2,690 
2,920

58,300

IfinlnfiiiTn.

1 
1,720 
3,400 

, 4,750 
" 2,470 

1,890 
. 7,430 

3,650 
1,800 

780 
880 
685 
525

525

Mean.

6,520
Q A9ft

13,000 
4^22d 
3,040

i8,ao»
7,870 
5,250 
1,270 
1,840 
1,550 

901

6,130

Per 
square 
mile.

2.12 2.94' 
4.23 
1.37 
.990

e.oa
2.56 
1.71 
.414 
.599 
.505 
.293

v 2.00

Run-off 
in inches.

14« 
3.28 

. 4.88 
1.58 
1.03 
6.95 
2.86 
1.97 
.46 
.69 
.58 
.33

27.05
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DELAWARE BIVEK AT BJEGELSVILIje.Wi J. '   Cv

LOCATION. At toll suspension bridge between Riegelsville, Warren County, 
N. J., and Riegelsville, Bucks County, Pa., 6QO feet above Musconetcong 
River, and 9 miles below Lehigh River.

DRAINAGE ABBA. 6,430 square miles. , .... ,. ,
RECORDS AVAILABLE. July 3, 1906, to September 30^ 192J.
GAGE. ^Staff in three sections installed November 14^ 1914, on left bank (New- 

Jersey side) at upstream side of bridge; lower section inclined, middle and 
upper sections vertical. Prior to November 14, 1&14, chain gage attached 
to upstream side of bridge. Gage read .by TV A'. lippincott and J, H. Brotar 
man. ' ... ' ..  ,,,.''*, '," ,. _ ' ' ; ;

DISCHARGE MEASUBEMENTS. Made from bridge.
CHANNEL AND CONTBOL. Large boulders; practically pemaneht. ; '
EXTBEMES OF DiscfiAEGE. Maximum stage during year1, estimated, from hydrd-; 

graph, 21.0 feet at 8 p. m. March 10 (discharge,. 111,000 second-feet)->
<.; minimum stage recorded, 2;18 feet several days ,ia ,September,(discharge,
^'' 1,790 second-feet.) ::.'' r"' r,' '  '  '^ \, .!!:'.'-,,, ''^. ,' '    ,^ 

1906-1921: Maximum stage recorded/ 25 feet March 28, ; 1913 (discharge, 
144,000 second-feet); minimum stage recorded l.SS feet al8 a. m. Sept. 20,

'I 1908 (discharge, 870 second-feet). ': > , ; § i ; , - |
ICE. Stage-discharge relation affected by ice during severe winters only. ;
DSVEBSIONS. Delaware division of Pennsylvawa.Canal4^erl5s about 230secon5-<: 

feet from Lehigh River near its mouth from about, the last of March to the 
middle of December each year. '  : v ^ *'

ACCUBAOT.-^-Stage-discharge relation practically perag^nenf^ not affected by: 
ice. Rating curve well defined. Gage read to (jt;iarfe|-tenths twice a day,;: 
Daily discharge ascertained by applying mean d^ilj^gage height to rating 
table. Records good.

iV: '' '' ' '"     '  * :    -' ! '' ' . .' " '' '-' "  ' ' >i ;.?i-\' ; .*»:.' .. '  ,',->v"<( ^ , "vn^?.'' ' .'?..-,.i'; '

Discharge measurements of Delaware Rider at RiegeUviUe, N. /., during the year
ending Sept. SO, W$l.
;.-.-»  f -; i" '.:". :fi<t ,-,',.(

[Made by O. Lauterhjain.} - -

Date. ,.

Aug. 10.............................................................................
Sept. 21.... .........................................................................

<&.
Feet. 

3.2S
2.23

Dis 
charge.

Sec.-ft. 
3,7e»

al R4A
'     ---I   '! y

a Additional flow of 230 second-feet measured in Pennsylvania CanaL

8 It has been estimated: that the floM of O ct. 10-11,1903, reached a discharge of 275,000 second-feet.11,;/
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Daily discharge, in second-feet, of Delaware River at Riegelsville, N. J., for the year
ending Sept. SO,

Day.

1......
2......
3......
4......
5...... 

6......
7......
8......
9......

10......

11......
12......
13......
14......
15...... 

16......
17- .....
18......
19......
20...,,.. 

21......
22. .....
23......
24......
25. . . ..\

26......
27...... 
28......
29 '
30...... 
31......

Oct.

18,000
43,100
31,600
18,800
17,100 

14,600
14,600
10,900
9 840
8*, 820

8,150
7,170
6 540
6*540
6,540

6 OQA

..6,230
5.920
5,920
5,610 

5,310
4,710
4,420
4,420
4,140

3,880
3,630 
5,310
5,920
8,480 
8,480

Nov.

8,150
7,490
8,150

14,600
15,800 

12,700
1Q,200
9,500
8,820
8,150

7,820
7,820

6,230
6,230 

5,610
7,170
8,820

15,400
13,900 

12,000
11,200
14,200
Qrt f\f\n
OQ fU)(\

28,000
22,000
1C /VIA

16,700
15,000

Dec.

18,000
40,000
55,000
44,000
36,000 

30,000

26,000
99 fUYI

16,700
15 400
I'-t uflrt
15,400
36,000 

44 000

o« ftftA

20,000
17,100 

14,600
14,200
16300
17,100
IK ftAA

14,600
12,400 
11,600
in Qfwi
10,200 
10,900

Jan.

10,500
10,200
10,900
12,400
11,600 

10,500
10,200
9,500
9,500
8,480

7,820
7,820
6,850
8,150

14,600 

18,400
16,700
10,900
7,170
6,850 

8,150
10,200
H,200
12,000irt oflA

9,500
7,490 
6,230
6,540
7,170 
8,480

Feb.

7,170
5,920
6,230
6,230
6,230 

6,850
8,820
7,490
8,150
8,150

,7,490
8,150
6,850
6,850
6,850 

6 tin
6,850
8,150
9.840
8,150

6,540
6,850
 8,820
,8,150
: 6,23Q

5,920
7,170 

10 inn

........

Mar.

18,800
24,500
29,300
48,400
43,800 

32,100
28,800
43,10O
62,400
90,000

80,800
a<* 7«h
44,200
39,900
35,700 

31,000
29,300

24, 500
20,700,
1C QftA

18,000
17,100
15,800-

27^100
28,200 
25,000,
22,100
19,300 
17,100

Apr.

20,700
25,600
24,500
20,200
18,400 

16,300
15,000
13,900
13,500
13,500

12,400,
11 200'
10,200
9,840
9,500 

'10,500
10,200
18,000
20,700r
18,800 

16,300
14,200
13,100

26*, 100

22,600
18,800 
17,100
15.000
14600

May.

18,000'
25,000
23,500
20,700
23,500 

21,600
19,700
f7,500

; 14,600
'13,106

11,600
ii> &f&\
11,600
13,900
13,100

n-,wo
10, 200
9,160

1 8,150=
?**«> ;
&170,
6,850
«,iS40
6,540
6,^30

6,850
7,490 
6,850
6,640
5,920 
5,610

June.

5,920
5,610
5,010
4,710
5,010 

4,420
4,420
4,140
3,880
3,630

3,390
3,390
^. 390
3,280
3,050 

3,050
2;940
3,050'
2,940
2,840

2 7QA

2,530
2>44Q
2,440
 2,34i>

2,530
2,630
2 44ft
3,050
4,420

July.

5,310
3,880
3,880
3J 680

,§,390 

3,050
2,840
 2,630
2,440
2,840

3,390,
4,140
5,010
3,880
3/880 

5,310
5,310
5,610
4,710

14,200
*?., .AQfl

6,850
8,880
5,310
 4,710

3, 880
3,630 
3,390
51,280
3,280 
3,630

Aug.

5,310
4,420-
4,420
5,920
4,740 

4,420
3,880
4,420
A 14(1
4,140

3*880'
3*390'3,390'
3,830

3,390
3,160
2,940'
2,940'
2,840

2*840
2*630
2,440
2,530

2,340
2,250 
2,250
2,160
2,080 
2,080

Sept.

1,990
1,900
1,960
1,990
1,900 

1,820
2 AAf\

2,250
, 2,080

1,990

, 1,900
1 1,820
i 1,820

1,820
:' 1,900 

1,990
1,990

'1,900
1,820
1,820 

1 900
3' 390

: 3,39jO
4,420
3,880

3,280
2,940
2>,63Q
2,440
2,440

NOTE. This table represents only flow in river. Additional flewiin canal «stimated 230 second-feet, 
Oct. 1 to Dec. 13 and Mar. 2 to Sept. 30. Daily discharge computed from staff-gage readings except for the 
following periods, when chain-gage readings were used,

Oct. 3, Feb. 2-5, 21-27, Mar. 2-20, 25-27, 29, Apr. 1-3. 24r27, and May 2-6. Daily discharge estimated 
because of no gage height, from comparison, with records at Port Jervis, N. Y,, and Trenton, N. 3., Oct.-, 
15-17., Nov. 24-28, Dec. 2-10,15-19^Jan. 26,27, Fd>; 20 and Mar. 28. , , f i . ; . ;

Monthly discharge of Delaware River at Riegelsville, N. J., for the year ending
Sept. SO, 1921. , » > _,..-,,

[Drainage area, 6,430 square miles.]

x i
Month.

October .......................................
November. ...................................

January .......................................

June ..........................................
July...........................................

Discharge in second-feet.

Maximum.

43,100 
38,000 
55,000 
18,400 
13,100 
90,000 
26,100 
25,000 
5,920 

14,200 
5,920 
4,420

90,000

Minimum.

3,630 
5,610 

10,200 
6,230 
5,920 

15,800 
9,500 
5,610 
2,340 
2,440 
2,080 
1,820

1,820

Mean.

10,000 
13,200 
22,800 
9,900 
7,490 

33,300 
16,400 
12,200 
3,520 
4,570 
3,420 
2,320

11,700

Per
square 
mile.

1.60
2.08 
3.56 
1.54 
1.16 
5.21 
2.58 
1.93 
.583 
.746 
.568 
.398

1.84

Run-off 
in inches.

1.84 
2.32 
4.10 
1.78 
1.21 
6.01 
2.88 
2.22 
.65 
.86 
.65 
.44

24.96

NOTE. Maximum, minimum, and mean discharge represents flow in river only. Discharge per square 
mJie and run-off in inches includes an additional estimated flow of 230 second-feet in Pennsylvania Canal 
from Oct. 1 to Dec. 13 and Mar. 2 to Sept. 30.
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BEAVER KILL AT COOKS FALLS, K. 7.

LOCATION. At covered highway bridge in Cooks Falls, Delaware County. 
DRAINAGE ABBA. 241 square miles (measured on topographic maps). 
RECORDS AVAILABLE. July 25, 1913, to September 30, 1921. 
GAGE. Vertical staff in three sections, bolted to rock on left bank under bridge;

read by H. B. Couch.
DISCHARGE MEASUREMENTS. Made from bridge or by wading. 
CHANNEL AND CONTROL. Coarse gravel, boulders, and solid ledge; shifts

occasionally. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 9.2 feet at 7

p. m. March 9 (discharge, 5,530 second-feet); minimum stage recorded,
1.18 feet at 11 a. m. and 7 p. m. July 7 (discharge, 90 secoad-f eet).

1913-1921: Maximum stage recorded, 12.4 feet at 5 p. m. October 30,
1917 (discharge, about 9,700 second-feet); minimum stage recorded, 0.70
foot from 7 a. m. October 12 to 7 a. m. October 13, 1916 (discharge, 30
second-feet).

ICE. Stage-discharge relation somewhat affected by ice. 
ACCURACY. Stage-discharge relation changed presumably at time of high

water in November. Rating curve used to November 23, well defined .
between 300 and 4,000 second-feet; curve used after this date, well defined
between 80 and 3,000 second-feet: Stage-discharge relation affected by.
ice, January and February. , Gage read to hundredths twice daily. Daily
discharge ascertained by applying mean daily gage height to rating table.
Open-water records good; records for period of ice effect, fair.

Discharge measurements of Beaver Kill at Cooks Falls, N. Y., during the year
ending Sept. SO, 1921.

Date.

Oct. 23
Jan. 22
Feb. 8

Made by-

Covert and Howe......
B. F. Howe............
.....do.................

Gage 
height

Feet. 
1.63

02.99
2.01

Dis 
charge.

8ee.-ft.
. 172

531

Date.

Feb. 24
Mar. 11

Made by 

....:do..; ... ............

Gage 
height.

Fat, 
1.87
5.89
1.36

Dis 
charge.

Secjt. 
204

2,440
112

Stage-discharge relation affected by Ice.
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Daily discharge, in second-feet, of Beaver Kill at Cooks Falls, N. Y., for the year
ending Sept. 80, 1921.

Day.

1. .............
2. .............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26... ...........
27..............
28..............
29..............
30..............
31..............

Oct.

3,050
1 640
1,060

805
715

585
505
465
ion
355

320
290
275
260
248

235
235
222
222
210

187
176
165
165

165
216
OAK

505
465
408

Nov.

390
355

2,400
1,360

955

760
715
605
565
525

485
465
4ns
372
760

338
760
605
585
545

525
505

4,550
2,020
1>330-

1,090
830
780.
680
680

Dec.

2,980
3,490
2,090
1,730
2,090

1,730
1,210
1 040'930

830

780
635
KQA

3,310
2,640

1,460
1,330
1 040'780

680

590
568
930
830
345

390
485
485
390
465
390

Jan.

320
445
485
390
390

390
260
aon
260
188

222
260
168
240
POD

500
320
170
240
300

550
500
320
150

180
190
260
24tf
220
180

Feb.

160
1 3n
170
140
200

360
260
220
170
240

240
220
220
200
140

460
300
ton
280

260
280
220
200
190

180320'
500

Mar.

CArt

QOA

1,730
1 330*880

7RTI

1,730
4,250
4,870
3,670

2,320
1,730
2,800
2,020
1,870

1,800
1 Ml\
1,"270
1 040
I'fldn

. oan
830
,680;
680

2,480'

2,020
1,668
1>83Q
1,090

930
osn '

Apr.

1,200
1,050

QSO

880
680

680
KQA

568
568
525

ARK
425
qnn

355
222

usn
3 AOfl
1,870
li 460
l|090

980
780

1,210
i am
1,390

1,090
880
830
780

1,210

May.

1,590
1,210

AQA

(Mjn

san

RSfl

730
CQft

525
AAA

OQA

872
355
4ftH
400

32fr
290
#7*

. 260
247

222
222
91 fi

210
222

, 247
199
178
247
408
275

June.

222
1QQ

355
234

1QQ

168
1 ^O
i *yi

14?
150i^*>
134
126

118
1261-26-
111
mi

ifu
98

111
126
111

98
98
92

178
118

July.

134
168
134"I1R

98

92
92
on
OS

118

168
160
11Q

118
260

247
168
134
118
525

9on
210
178
168
159

142
134
134
275
320
247

Aug.

188
IfiO

ISft

159
134

134
188
590
320
222

188
390
247
210
199
168*

16S
408m
199

290
222
188
168
!» 

142
134
134
126
118
159

Sept.

J 126

142
150
126

134
118
111
98
98

92
372
188
134
126

104
104
247

, isa
126

142
1,270

505
355
320

320
247-
222
210
210

NOTE. Discharge, Jan. 14 to Feb. 28, ascertained from gage heights corrected forlee effect on basis of 
three discharge measurements, studyof weather records and gage-height graph, and comparison with record 
of flow of East Branch of Delaware River at Fishs Eddy. Discharge estimated, Jan. 5, Feb. 27, Apr. 1, 2, 
and May 15; no gage-height record.

Monthly discharge of Beaver Kill at Cooks Falls, N; F., for the year ending Sept.
SO, 1921.

[Drainage area, 241 square miles.]

Month.

November.....................................

January.......................................

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maxlnuim.

3,050 
4,650 
3,490 

900 
500 

4,870 
3,490 
1,590 

355 
525 
590 

1,270

4,870

Minimum.

165 
338 
390 
150 
140 
590 
222 
178 
92 
92 

118 
92

92

Mean.

504 
898 

1,210 
323 
238 

1,670 
985 
473 
148 
175 
212 
222

591

Per 
square 
mile.

2.09 
3.73 
5.02 
1.34 
.988 

6.93 
4.09 
1.96 
.614 
.726 
.880 
.921

2.45

Run-off, in 
inches'.

2.41 
4.16 
5.79 
1.54 
1.03 
7.99 
4.56 
2.26 
.68 
.84 

1.01 
1.03

33.30
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WEST BRANCH OF DELAWARE RIVER AT HALE EDDY, N. T.

LOCATION. At highway bridge in village of Hale Eddy, Delaware County, 
8 miles below power dam of Deposit Electric Co. and 8| miles above junction 
with East Branch of Delaware River. ,

DRAINAGE AREA. 603 square miles (measured on topographic maps and on map 
, of New York; scale, 1:500,000).

RECORDS AVAILABLE. November 15,1912, to September 30,1921.
GAGE. Vertical staff, in four sections, attachedjo rocks near the right abutment 

of the bridge and to the abutment; read by W. J. Shanly.
DISCHARGE MEASUREMENTS. Made from cable 400 feet below gage or by wading.
CHANNEL AND CONTROL. Coarse gravel and boulders; practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 10.5 feet at 

8 a, m. March 10 (discharge, 11,200 second-feet); minimum stage recorded, 
1.5 feet at 8 a. m. June 27 and 4 p. m. September 11 and 15 (discharge, 

. 72 second-feet).
1912-1921: Maximum stage recorded,9 15.3 feet at 5 p. m. March 27, 1913 

(discharge, 25,000 second-feet); minimum stage recorded, 1.0 foot at 6 p. m 
September 21, 1913 (discharge, 34 seqond-f eet).

ICE. Stage-discharge relation affected by ice. ;
ACCURACY. Stage-discharge relation practically permanent. Rating curve 

well defined between 80 and 24,000 second-feet. Gage read to tenths twice 
daily. Daily discharge ascertained by applying mean daily gage height to 
rating table. Open-water records good; records for period of ice effect, fair.

Discharge measurements of West Branch qf Delaware River at Hate Eddy, N. F.y" 
during the year ending Se-pt. 80, 1921,

IMade by B. F. Howe.J

Date. i

Jan. 21.........
Feb. 7.. ........

Gage

Feel. 
o4.90
o4.98

Dis 
charge.

Sec.-ft. 
623
772

Date.

Feb. 22.........
Mar.9..........

*».
Feet. 
o8.64

8.12

Dis 
charge.

Sec.-ft. 
663

6,140

Date. Gage

Feet. 
1.82

Dis 
charge.

Sec.-ft. 
136

a Stage-discharge relation affected by ice.

9 The flood of Oct. 10,1903, reached a stage of 20.3 feet, corresponding to a discharge of 46,000 second-feet.



Daily discharge, , ($:Wvst 
N. Y,, for the year ending Sept. 30,

at Hale Eddy,

Day, Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Juriei 'July. Sept.

7,400
*»ego
2,670

16..............

i?::::::::::::::

25.

26.

28.
29.

1,210
1,070

930
840

695

6}5 
615

515
515
468
380
380

,,340
3121

262

245
262
320
810

840

1,880

1,.WO 
1,360 
1,140 
1,070 
1,070

930

565
1,610
2,070
,1,880., 
1,700

1,610 
1,440 
6,92$ 
5,580 
4,350

2,570
3,270
2,070
1,880
1,706,

3,980 
[7,818:

4,640

3,440
2,670
2,270 
t,'070

C?00 
2,070 
4,940

4,350

,^joog
1,210'

I'ooo
930

930

870
1,070
1,000

930

1,210 

1.'. 440, 
1,'07Q X

1,000- 
930 
930! 
930 
870

'.' *&,

750; 
700

..-,;. 750;

700
; ; '600;

600V

$00 
800 
650

'556'

400*

480, 460'

460

600"850

440

480 "400-

340

360

', -850. 
700 
660

i! 550'

.550
1,100

1,900 

6*500 

2, 270

», 270 
5,580 
5,580 
6,630 

10,206

4.640 
a, 320 
3.320 
2,870 
2^0

2,470 
2,270 2,170' 

li,8SO 
1,790

1,700 
1,520 
;i,360 
1,360 
1,520

'i;7do
1,520 
1,520 1,520; 

1,360

1,880
U1J790

1,520

1*280

1,140 
1,070 
1,T 070 
1,000 

930

3,820
2,870
2.570
2,270
2,170

1^700 
1,440 
1,210 
1,070 
930

262
245

228.

210; 
195 
165 
165 
180

150
137
114,
103
114.

114 
103, '114" 
114 
114

103
114
94!
86
94

114 
137 
165 187' 

124

195
180

245
 MS

490, ''-380

l> .

'300 
262 
360 

1,600 
81Q 
722

750
640
490

/400
360 422

262
340
340

228
195
,320
360

340

150
137
150
137

124

126
137
137

180
165
150
124
103

114
94
79

94
124

262
210

195
228
210
165
137

165
195
210
195
195,

JToTE.-r-Stage-discharge relation affected by ice Jan. 11 to Feb. 17 and Feb. 22 to Mar. 3; discharge aseer-. 
tatoditeyaie&ns of three durrent-meter zaeteurements, study of "weather i^c»ds; and c^auparison with 
record of Delaware River at Port Jerytes Dis^harfe, Feb. 18-21, estimated 1,000 second-feet; gage not read.

Monthly discharge of West Branch of Delaware River at Hale Eddy, N. Y., for 
;u ;   -theyear endmg Sept; SO, 19%1,  >:  -

P>rainage area, 603 square miles.] r -- --

Month.

November ....................................

March.........................................
April..........................................
May... . ...

July...........................................

, c ,.r - ;    ::   L : ' ' '  _  ,_ -\ : - ;. 
  Discharge in second-feet.

Maximum.

7,400 
5,920 
7,810 
1,520 
1,100 

10,200 
1,880 
3,820 

262 
1,070 

750 
262

10,200

Minimum.

245 
515 
780 
400 
340 

1,210 
540 
262 

79 
114 
137 
79

79

Mean.

1,110 
1,830 
2,600 

813 
612 

2,960 
1,090 

931 
143 
434 
341 
156

1,090

Per 
square 
mile.

1.84 
3.03 
4.31 
1.35 
1.01 
4.91 
1.81 
1.54 
.237 
.720 
.566 
.259

1.81

 -:  ;.-  ii

Eun-off 
in inches.

2.12 
3.38 
4.97 
1.56 
1.05 
5.66 
2.02 
1.78 
.26 
.83 
.65 
.29

24.57
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WAILEFPATTPACE: GREEK AT <wiLS&imiaa8, PA. ^

LOCATION. At two-span steel highway bridge 1| miles south of Hawley, at Wtt-
sonville, Wayne County. 

DRAINAGE AREA. 227 square miles (measured on topographic map and map of
Pennsylvania; scale, 1:500,000). , , ,-  

RECOBDS AVAILABLE. July 3, 1908, to September 30, 1921. Records prior to
October 1, 1918, are co'ntained in annual reports of the Water Supply Com*
mission of Pennsylvania.

GAGE. A Barrett and Lawrence water-stage recorder on top of downstream end 
i of pier, and vertical staff attached to downstream end of pier. Zero of staff

at elevation of 1,146.78 feet, United States Geological Survey datum. ,, 
DISCHABGE MEASUREMENTS. Made from downstream side of bridge or by wading. 
CHANNEL AND CONTROL. Right bank is overflowed ait extremely high stages;

left.high arid* not subject to overflow. Bed Js composed of rock, Control is a
log weir 70 feet below gage; damaged by ice: in-January and repaired iri
September. ; . .. ?   

EXTREMES OF DISCHARGE. Maximum stage during the ye?ar, from water-stag^
recorder, 3.92 feet at 3 p. m. March 10 (discharge', 3,346 second-feet); t%,4
stage would have been higher if there had not been leakage at. the control;
minimum discharge with no flashboards o^dan^ 36 seconds-feet at 2 p. mi;
September 2J.. With flashboards in use minimum discharge estimated a$;
10 second-feet. ,. /.->-' ,,-;.  -,.., ' '. . ;  -',.. v; :f .. - - ;r 

ICE. Stage-discharge relation not usually affected by ice. , 
REGULATION.- Flow during low stages regulated, for -the operation of silk miUs^

by use of flashboards on a 3-f pot .concrete d^nt 35 feet above gage. / . ^ 
COOPERATION. Records furnished by L. B. Stillwell ^pid H. S. ^tjfcnam, consult^:

ing engineers, New York City. :
1( (, .. ^. ; .. ._ ._ . r ( , . .. f ---'-'' -'  *  

Discharge measurements -of WdUenpau^ckcklGr^, »t WUsm&itte, Pa 
' -- '     year ending Beyfa<8Qy 1921.; '  '  .! '-

Date.

May 19
19

Made by 

.....do. ..... 4i.. .......

Gage 
lieignt.

Feet. 
.1.03

1.01

» DiSh
cnarge.

Sec.-ft. 
243

: > -245

,'(  ( \ .;.; 
D«Se.»

Sept, 15

:v>\i \ ",W 
  v^v-MMeby 

.....do.................

height.

Feftt 
0.50
.38

^u-vt
Dis 

charge.

«<& & 
120
49.9



BASING

Daily discharge, in second-feet, of Wallenpaupack Creek at 
year ending Sept. SO, 19%1.

, Pa., for the

Day.

1...... ........
2..............
3..............
4..;...........
5..............

6..............
7..............
8..............
9.. ........:...
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23.............1
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

2,020
2,470
1,983
1,411
1 080

826
628479'
386
379

357
306
266
242
234

219
224
224
219
222

219
219
219
204
187

176
174
172
302
354
376

Nov.

336
373
424

. 497
380

324

282
279
274

266
232
232
239
247

258
227
234
614
844

813
677
544
533
787

1,167
1,243
1,115

949
808

Dee.

745
696
966

1,106
1,684

2,563,

1<6S4
1,445
1,339

1,110
898
723
COrt

702

1,327
1,722
1,614
1,452
1,197

977
844
754
620
580

556
540
524
500
464
464

Jan.

540

540
505

437

375
345
315

237
237

. 228
237
287

375
345'345
375

' 375

405
407
375
345
345

237
237
237
237
287
237

Feb.

215
91 5

197
215
237

287,

237
215
197

237
287
375
375
437

470
  655

540
JO7

405
 'sfos'

375
345
345
287

287
345

. 405

Mar.

254
,398
, 656

980

1,611
1,733
2,590
3,160
3,254

2,690
2,033
1,581
1,120
1,022

950
932
905
857
780

695
620
563
523
548

635
582
537
474
455
415

Apr.

405

' 451
40»
387

318
342
333
313
288

285
Vtt

239
237
260

282
' 248-

279>
319
3665

412
411.
451

> 675
861

941
932
776
675
597

May.

541
519
519
544
571

J578
.563
519
471
396

396
393
390
399
357

298
287
265
245

V =237
237'

219
237
258
243

277
266
237
222
213
201

June.

197
190
189
186
189

190
187
192
176
170

,170
170
17ft
174
167

Iftfi
164

,'170
167

' 168

167
164
166
172
176

169
163
164
161
164

July,

157
136
108
99

-QQ

104
103
106

., 105
' 107

120
361'530
309
189

161
155
226

- 1QQ

. 152

139
372
418
256
211

169
148
133
122
117
114

Aug.-

122
122
121
138
1 ^

164
157
128
111.
112

136
123
110
107
95

95
95

, 95
8ff
10

10
79

-- 76'
76
73

76
10
10
85
76

  76

Sept!

76

43
10
10

60
76
78
79
78
.70

 '76
7Q

79
78

76
-  -'10

10
V}

\ 48

44
66

101
100
87

83
' 75

73
70
KQ

NOTE. Discharge, Aug. 20,21, 27,28, Sept. 4, 5,17, and 18, estimated, because flashboards placed on the 
dam above gage temporarily held back a portion of the flo.w. > ; , > . '.'.'-. v.d

Monthly discharge of Wallenpaupack Creek at Wilsonville, Pa., for the year ending 
. . .Sept. SO, 1921.

[Drainage area, 227 square miles.]

Month.

November.......,............,.,;..............

April..........................................
Jfty.....,............................;........

July.....,.............................;l......

Discharge in secondt-feet.'

Maximum.

2,470 
1*243 

; 2,503 
540 
655 

3,254 
941 
578 
197 
530 
164 
101

3,,254

Minimum.

172 
227 
464 
228 
197 

, 254 
237 
 201 
161 
99 
10 
10

10

Mean.

541 
516 

1,040 
,350 

.333 
1,130 

'440 
358 

', 174 
185 
94.5 
64.5

438

Per 
square 
mile.

2.38 
2.27 

' 4.59 
1.54 

. ' 1.47 
' 4.98 

1.94 
1.58 
.767 
.815 
.416 
.284

1.93

Run-off 
in inches.

2.74
2.53

!'!&

5.74 
2.16 
1.82 
.86 
.94 
.48 
.32

26.19

55969 24 WSP 521- -15
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BTTSHKILL CREEK NEAR SHOEMAKERS, PA.

LOCATION. At single-span steel highway bridge three-quarters of a mile north 
west of Shoemakers, Monroe County.

DKAINAGE AREA. 115 square miles.
RECORDS AVAILABLE. September 19, 1908, to September 30, 1921. Records 

prior to October 1, 1920, are contained in annual reports of the Water 
Supply Commission of Pennsylvania.

GAGE. Chain gage attached to upstream side of bridge; read by Walter C. 
Hay wood.

DISCHARGE MEASUREMENTS. Made from upstream side of bridge or by wading.
CHANNEL AND CONTROL. Banks high and not subject to overflow. Bed is 

composed of gravel and boulders. Control is first of a series of riffles a short 
distance below gage; shifts occasionally.

EXTREMES OF DISCHARGE. Maximum stage during year, 4.50 feet at 7 a. m. 
March 10 (discharge 1,340 second-feet); minimum stage, 0.96 foot from 7 
a. m. September 4 to 6 p. m. September 6 (discharge, 19 second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation probably permanent throughout year. 

Rating eurve fairly well defined between 25 and 800 second-feet. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying 
daily mean gage height to rating table. Records fair.

Discharge measurements of By,shkill Creek near Shoemakers, Pa., during the yew
ending'Sept. 30, 1921.

Date.

Ttfrt-rr 1

Made by 

O. W. Hartwell........

Gage 
height.

Feet. 
2.93
2.81

Dis 
charge.

Sec.-ft. 
642
544

Date. Made by  

H. J. Mclntyre.........

height.

Feet.
1.27
1.02

Dis 
charge.

Sec.-ft. 
AH a
25.4

Daily discharge, in second-feet, of Bushkill Creek near Shoemakers, Pa., for the year
ending Sept. 30, 1921.

Day.

1... ...........
2..............

4..............

6..............7...;..........
8 i

9..............
10..............
11......... ....
12..............13...... ....... .:14'
is,.. . ..........
le. ........... :;.
17.,............:
18..............
19..............
20..............
21..............
22..............
23.......!......
24..............
25
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

875
687
548
452
372
320
274
265
224
204
174
164

. 158
131

, 113
... 106

103
113
108
108
96
92
84
76
75
69
73
110
142
120
103

Nov.

90
76
180
177
154
120
115
110
108
96

,,-88
82
.73-
69
70
«6
242
274
220
180
180
177
428
428
377
349
S11
302
288
279

Dec.

476
687
593
546
522
522
452
396
358
344
320
308
302
522
828
734
640
593
499
428
400
SQfi
499
428
405
358
QiO
V)I\
OAO

Hdl
288

Jan.

274
270
302
265
252
220
196
229
238
180

174
145
265
546
428
QQA

265
293
293
274
274
274
238
174
180
229
238

' 220
180
188

Feb.

220
229
224
220
167
154
170
134
126
115
120
115
103

84
101

142
110
120
134
148
140
137
148
148
142
367

Mar.

386
405
546
616
546
499
648
687
875

1,300
1,020
875
875
828
781
734
687
616
546
499
476
452
396
367
640
704
flin
570
RAa

476
476

Apr.

875
875
734
616
546
499
476
452
452
452
HQ1
353
330
311
330

. 428
§70
593
546
522
476
498
499
828
640

" 593
546
499
452
522

May.

616
546
476
428
546
522
476
405
367
330
311
288
452
452
386
339
279
247
238
wu
188
174
212
212
220
297
256
224
164
167
142

June.

126
113
108
108
92
86
78
76
73
70
62
73
68
63
58
52
53
58
51
40

49
A«
45
45
43
40
40
40
51

July.

86
68
60
52
50
49
46
43
40
40
58
69
62
55
84
73
60
49
43
58
60
52
47
55
42
44
73
50
49
46
40

Aug.

37
36
65
70
51
45
42
51
53
47
41
42
40
36
34
33
HI
34
33
W

30
26
25
25
23"U?1

21
21
21

20

Sept.

20
20
20
19
19
19
20
20
21
21
21
23
33
31
27
28
21
21
21
21
26
47
53
42
33
HI
30
26
24
23



DELAWARE MVEB BASIN. 221

Monthly discharge of Bushkill Creek near Shoemakers, Pa., for the year ending Sept.
30, 1921,

[Drainage area, 115 square miles.]

Month.

March .........................................
April..........................................
May...........................................

July...........................................

September.. . ..................................

Discharge in second-feet.

Maximum.

875 
428 
828 
546 
367 

1.300 
875 
616 
134 
86 
70 
53

1,300

Minimum.

69 
69 

288 
145 
84 

367 
311 
142 
40 
40 
20 
19

19

Mean.

211 
191 
457 
252 
152 
634 
,528 

 S28 68.2' 
549 
35.6 
26.0

246

Per 
square 
mile.

1.83 
1.66 
3.97 
2.19 
1.32 
5.51 
4.59 
2.85 
.593 
.477 
.310 
.226

2.14

Bun-off 
in Inches.

2.11
1.85 
4.5!> 
2.52 
1.38 
6.35 
5.12 
3.2& 
.66 
.55 
.35 
.26

29.02

McMICHAELS CREEK NEAR STROTJDSBTJRG, PA,

LOCATION. At single-span steel railroad bridgp at Wilkes-Barre & Eastern
road car shops, three-quarters of a mile southwest of Stroudsburg, Monroe
County.

DRAINAGE AREA. 62 square miles. 
RECORDS AVAILABLE. August 10, 1911, to September 30, ,1921. Records prior

to October 1, 1920, are contained in annual reports of the Water Supply
Commission of Pennsylvania. 

GAGE. Chain gage attached to downstream side of bridge; read by H, Q.
Snyder. 

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or bx
wading. 

CHANNEL AND CONTROL. Both banks are high and not subject to overflow..
Bed is composed of silt and stones. Control for medium and low stages is a,
gravel and boulder bar, where there is a pronounced fall in the stream, 60Q>
feet below gage; practically permanent. 

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro-"-
graph, 5.4 feet at 6 a. m. March 25 (discharge, 853 second-feet); minimum
stage, 2.51 feet at 8 a. m. August 25 (discharge, 20 second-feet). 

ICE. Stage-discharge relation usually affected by ice. 
ACCURACY. Stage-discharge relation probably permanent throughout year.

Rating curve fairly well defined between 25 and 800 second-feet. Gage read
to hundredths twice daily. Daily discharge ascertained by applying daily
mean gage height to rating table. Records fair.

Discharge measurements of McMichaels Creek near Stroudsburg , Pa., during the 
year ending Sept. 30, 1921.

Date.

Apr. 30
Mav 1

2

Made by 

.....do.................

.....do.................

Gage 
height.

Feet. 
3 82
4 00
3.80

Dis 
charge.

Sec.-ft. 
206
284
222

Date.

Sept. 9

Made by 

H. J. Mclntyre.........

Gage" 

height.

Fed
2 GA

2.65

Dis 
charge.

Sec.-ft. 
42.3
27.0
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Daily discharge, in seconds-feet, of McMichaels Creek near Str&ydsburg, Pa., for 
the year ending Sept. 80, 1921.

Day.

1' .............
2....:..,......
3..............
4............:.
5..............

6..............
7..............
8..............
9..............
10..............

11............:,
12............:;
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24
25......... <; ; ;.'.

26..............27.............:
28..............
29......;!;....;
39.,........,..,.
31..............

Oct.

240
185
150
115
99

91
85
82
74
76

77
72
71
69
70

69
6S
66
65
61

59
55
.50:

- , 54
57

55
61

, 99.
' 66-

52*
52

Nov.

51
54
43
59
55

52
62
71
57
57

- 49'54

54
54
54

  69
256
112
95
95

' 103
110

185
 ' 162

139
139
.131 .'123

--10§

Dec.

22fr
362
325
272
325

240
198
150
138
185

173
125
150
580
457

399
397
 240
211
185

r Ifll
173

' <3&Jy

211
198

185
185
173
173
139
150

Jan.

139
150
139
129
119

101
101
117
105
93

93
79
78
211
343

241
10Q

161
211
211

150
150
140
131
O1

105

101' ' Q1,

103"115

Feb.

127
108
9684*
71

67
S7
85
85
71

79
79
88
98
91

93
QQ

93
81
84

88
93
93
87
101

105
112
211

Mar.

380
  418

667
667
438

399
399
380
497
497

399
362
334
307
307

307
o/tn
211
173
198

185
173
161
211

- 538

362
325
307
256
,240
240

Apr.

580
418
3i3
307
272

240
211
185
240
200

161
150
139
133
150

139
13Q
.139
139
127

131
127
fffLfi

256
211

198

185
173
226

May.

240
211
211
211
497

343
307
266
226
211

198
211
325
185
161

150
133
119
115
115

112
104
Oft '

88
101

88
85
81
82
CO

74

June.

67
69
69
98
82

65
56
65
57
57

59
50.
57
51
48

46
46
46
44
42

41
36
KA

, 36
35

35
36
33

1 CK

161

July.

84
60
56
51
40

42
41
36
32
32

33
43
42
36
70

66
43
43
43
67

46
46
45
49
39

42
67
46
44
40
36

Aug.

33
32
52

,66
43

39
39
44-
33
30

25
26
48
41
32

33
33
33
29
26

26
25
25
23
21

22
25
26
26
25
26

Sept.

25
26
27
25
2?

25
36
27
26
25

28
30
26
25
26

25
28
29
27
28

36
78
30
26
OG

31

26' 26
  25

£.-Discharge interpolated Oct. 3, 10,17, 24, 31, Nov. 7, 14, 21, 25, 28, Jan. 4, 16, 23, 30, Feb. 13,20, 
Mar. 13, Apr. 10,17, May 8,22, June 5,19, July 3,10, Aug. 28, Sept. 11 and 25; no gage-height record. Dis 
charge, July, 24 to Aug. 2, estimated from discharge of Bushkill Creek near Shoemakers, no gage-heightrecord. '*'-' " ' -  " >   '  "    

Monthly* discharge of McMichaels Creek near Stroudsburg, Pa.> for the year ending
    ..,..,. . .: . . Sept. 30, 19m.

[Drainage area, 62fiqoare miles.] >v  

'  ""' ' " ' Month. ' ;. ' '

Wav

July...........................................

S ep tember.. ....................................

  Discharge in second-feet.

Maximum.

240 
290 
580 
343 
211 
667 
580 
497 
185 
84 
66 
78

667

Minimum.

501 
43 

125 
78 
67 

161 
127 
74 
33 
32 
21 
25

21

Mean.

82U
98.0 

23? 
137 
94.9 

341 
212 
175 
60.9 
47.1 
32.5 
29.3

130

Per 
square 
mile.

1.32
1.58 3". 82' 

2.21 
t.53 
5.50 
3.42 
2.82 
.982 
.760 
.524 
.473

2.10

Run-off 
in inches.

1.52 
1.76
4.40 
2.55 
1.59 
6.34

I'.IO 
.88 
.60 
.53

28-34
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IlIVER AT TAHHERT, PA. , ; ,. ,

LOCATION. At single-span steel highway bridge at Tannery, Carbon County.
DRAINAGE AREA. 335 square miles:
RECORDS AVAILABLE. June 23, 1914, to September 30, 1921. Records prior to 

October 1, 1919, are. contained in annual reports of the Water Supply Com 
mission of Pennsylvania. , .....

GAGE. Chain gage attached to downstream side of bridge; read by G. D. Heim- 
bach. Elevation of gage zero, 1,029.41 feet, United States Geological 
Survey datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Banks high and not subject ~to overflow. Bed is com 

posed of gravel and large stones. Control is a riffle about 300 feet below 
gage; probably permanent.   .

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 7.5 feet at 3 a. m., March 10 (discharge, 5,600 second-feet); minimum 
stage, 2.48 feet at 8 a. m., September 4 (discharge, 96 second-feet).. " V...

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation permanent throughout year except for few 

days of ice effect. Rating curve fairly well defined between 150 and 3,000 
second-feet. Gage read to hundredths twice daily. Daily discharge ascer 
tained by Applying daily mean gage height to rating table. Records fair.

The following discharge measurement was made by H. J. Mclntyre: 
May 15, 1921 Gage height, 4.50 feet; discharge, 1^,090 second-feet.

Daily discharge, in second-feet, of Lehigh River at Tannery, Pa., for.the year ending
Sept. 30,

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
IS..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

3,050
2,070
1,280
1,090
910

610
545
485
405
344

340
331
327
545
545

485
457
362
267
219

198
198
192
189
219

207
207
515
578
515
430

Nov.

371
371

1,180
1,040

790

680
545
545
515
515

485
457
371
340
335

48 *>
645
830
750
680

645
680

1,3SO
1,600
1,380

1.180
910
830
750
680

Dec.

1,280
2,900
2,750
2,070
1,710

1,490
1,380
1,180
1,040
910

QQA

750
750

2,070
3,530

2 oon
2,200
1 AQ(\

1,180
1,090

910
1,280
1,380
1 040

1,040
1,180
1,040
830
830
750

Jan.

680
680
790
680
610

545
430
578
485
457

430
457
380
457

1,000

910
750
578
430
750

480
700
600
460
Af\ K

405
405
485
545
371
430

Feb

380
457
457
430
430

485
430
457
430

380
405
405
430
371

485
680
680
485
515
AGK

5^8
515

380

371

750

Mar.

1,180
1,3TO
1,600
2,610
2,470

1,830
2,330
3,700
4,230
4,990

.3,870
2,750
2,610
2,610
2,610

2,610
ijeso
1,380
1,490

1,380
1,180

1,090
2 ft7ft

iy fl?fl

1,830
1,600
1,380

1,180

Apr,

1,710
1,380
1,3?0
1,280
1,180

1,180
1,090
1,090
1,000
1,000

910
830
830
750
750

910
1,600
1,380
1,280
1,180

i nan
1,000
i 4<jn

2,330
2,070

1 600
1,380
1,280

1,710

May,

2,750
2;610
2,330
2,070
2,830

1,490
1,280
1,'IRO
1,180
1,090

1,180
1,180
1,280
1,280
1,180

1,000
-.750
545'4te
405

,371
371
610
610 i
578

711
610
545
lit
485
430

June,

380
344

,. 344
578
430

371
344
307
288
267

256
250
232
219
213

207'196

219
183
183

168
144
189
171

' 144

131
183
165
246
303

''July

253
239
255
219
.201

180
mm
159
3^5

545
680

' 380
303
485

485
-,358
327
303
610

485
380
311
278
253.

236
219
207
228
246
246

Aug.

253
267
610
545
405

327
233
515
405
331

295
253
  578
.380
315

288
- 278
267
256
,236

 201
201
IBS
183
152

123
121
127
19Q
127
115

Sept.

117
140
129
102
123

136
131
138
111
107

106
213
159
123
119

106
109
119
144
133

180
430
344
236
201

195
165
171
177
183

NOTE. Discharge, Jan. 21-24. estimated because of ice, from weather records,itato of gage-height graph 
and comparison with records of flow of I^high River at Bethlehem. : '<"  



224 SUBFACE WATER SUPPLY, 1921, PAET I.

Monthly discharge of Lehigh River at Tannery, Pa., for the year ending Sept. SO,
1921.

[Drainage area, 335 square miles.]

Month.

May.. .........................................

July...........................................
August ........................................

Discharge in second-feet.

Maximum.

3,050 
1,600 
3,530 
1,000 

750 
4,990 
2,330 
2,750 

578 
680 
610 
430

4,990

Minimum.

189
335 
750 
360 
371 

1,180 
750 
371 
131 
171 
115 
102

102

Mean.

584 
732 

1,440 
560 
469 

2,130 
1,260 
1,080 

255 
313 
282 
162

777

Per
square 
mile.

1.74 
2.18 
4.30 
1.67 
1.40 
6.36 
3.76 
3.22 
.761 
.934 
.842 
.484

2.32

Run-off 
in inches.

2.01 
2.43 
4.96 
1.92 
1.46 
7.33 
4.20 
3.71 
.85 

1.08 
.97 
.54

31.46

LEHIGH RIVER AT BETHLEHEM, PA.

LOCATION. At nine-span steel highway bridge at New Street, Bethlehem, 
Northampton County. Monocacy Creek enters 800 feet below.

DRAINAGE AREA. 1,240 square miles.
RECORDS AVAILABLE. September 22, 1902, to February 13, 1905, and April 26? 

1909, to September 30, 1921. Records prior to October 1, 1918, are con 
tained in annual reports of the Water Supply Commission of Pennsylvanial

GAGE. Chain gage attached to downstream side of bridge; read by William 
E. Roberts. Elevation of gage zero, 210.64 feet, United States Geologica. 
Survey datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Right bank high and not subject to overflow; left 

bank low and subject to overflow at high stages. Bed is composed of sand 
and gravel. Control is a riffle 1,000 feet below gage; shifts occasionally.

EXTREMES OF DISCHARGE.  Maximum stage during year, estimated from hydro- 
graph, 7.3 feet at 5 a. m. July 20 (discharge, 11,900 second-feet); minimum 
stage, 1.60 feet at 8.30 a. m. October 24 (discharge, 320 second-feet).

ICE. Stage-discharge relation seldom affected by ice.
DIVERSIONS. During navigation season water is diverted past gage through, 

the Lehigh Coal & Navigation Co.'s canal, which follows the left bank of 
the river. Amount of diversion not determined.

ACCURACY. Stage-discharge relation permanent throughout year. Rating 
curve fairly well defined between 300 and 31,000 second-feet. Gage read 
to hundredths twice daily. Daily discharge ascertained by applying daily 
mean gage height to rating table. Records good for medium and high 
stages; fair for low stages.

Discharge measurements of Lehigh River at Bethlehem, Pa., during the year ending
Sept. SO,

Date.

Apr. 29
Sept. 8

Made by 

H.J.McIntyre... ..'.... ........ .... . ,....... .... ....................

Gage 
height.

Feet. 
3.82
1.88

Dis 
charge.

Sec.-ft. 
3,140

640
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Daily dischargef in second-feet, of Lehigh River at Bethlehem, Pa. t for the year
ending Sept. SO, 19SL

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21.......... ...
22............ .
23..............
24.......... .
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

7,730
5,280
3 fiifl
2.910
2,400

2,070
1,700
1,630
1,560
1,240

1,240
1,240
1,240
1,180
1,300

1,180
995

1,120
1,180

630

610
720
590
336
eoc

534
670
995
938
938
938

Nov.

770
880

1,120
1,120
1,120

1,120
1,180
1,180
1,060
1,060

1,120
1,060
1,060
1,060
1,060

i qm
3,090
3,270
2 91ft

1,770

1,840
2,070
3,270
3,640
3 O7rt

2 Q1A

2,740
2,400
2 91ft

2,070

Dec.

3,270
7,210
6,450
5,060
4,440

4,040
3,450
3,090
2,740
2,910

2,400
2 230
2,400
4,850
6,210

5,280
4,850
4,240
4 240
3 640

5,280
2,570
3,270
3,450
3 O7fl

2 C7f|

2,570
2,570
2,400
2 91ft

2,070

Jan.

2,070
2,070
2,400
2,230
2,230

1,920
1,630
1,770
1,770
1,700

1,700
1,700
1,770
2,740
5,730

3 640
3' 270
3,090
2,570
2,230

2,070
3,090
2,400
2,400
2 OOA

1,920
1 5»fifi

1 ^Ifift

1,240
1 fUYI

1,630

Feb.

1,370
1,050

Oftfl

850
1,000

1,770
1,770
1,440
1,500
1 5Afl

1,630
I CArt

1,180
l'920

1,630
1,630
1,560
1 500
1*560

1,630
1,700

1,500
1 440

1,240
1,770
1,560

Mar.

6,450
6,450
8,550
9,950
9,390

7,470
5,970
5,500
6,700
9,390

7,470
9.110
5,730
5,060
4 440

5,730
4,850
4,440
3,640
3,450

3,270
3,270
3,450

6 QCA

5,970
5,280
4 440
4' 850
4,640
5 280'

Apr.

5,280
5,060
i ilft

4,040
3,450

3,270
3,090
2,910
2,910
2,910

2,740
2,740
2,230
2,230
9 9«W1

2,910
2,910
3,270
3,090
2,400

2,400
2,400
3,640
6,950
5,730

4,850
4 440
4' 040
3,640
4,040

May.

4,850
4,640
4,040
5,060
6,700

5,730
4,850
4,440
3,640
3,450

2,910
2,910
4,240
3,640
3,090

2,910
2,740
2,570
2,230
2,070

1,920
1,920
1 840
1^840
1,920

1 840
1^840
1,770
1,700
1,630
1,500

June.

1,240
1,120
1,060
1,440
1,180

1,180
1,120
1,060

995
880

770
720
720
670
570

570
670
770
670
720

670
620
570
525
<u.n

400
400
489

1 240
1^500

July.

1,300
938
720
670
620

570
525
480
480
543

1,770
1,630
1.370
1,240
1,500

1,630
1,240

995
1;370
8,000

3,270
2,230
1,770
1,370
1,240

1,120
1,060
1,060

995
995
770

Aug.

570
825

1,920
1,840
1/370

988
670

1,240
1,370

, 880

880
1,060

825
825
880

825
825
880
770
552

440

Sept.

410

570
52S
552

m
620
620
59Q
670

720
1,500
1,370
1,180

995

1,770
1,500
1,370
1,240
1,120

1,120
995
880
825
7.70

NOTE.   Discharge doss not include watar diverted past gage through the Lehigh Coal, & Navigation 
Co.'s canal. Canal closed Dec. 2 to Apr. 17. Disaharga, Feb. 2-5 and Aug. 21 to Sept. 7, estimated frdm 
records of flow of Lshigh Rivar at Tannery and SshuylKul River at Rgading; gage not read, or readings 
unsatisfactory. Braced figures show mean discharge for periods included.

Monthly discharge of Lehigh River at Bethlehem, Pa., for the year ending Sept. 30,

[Drainage area, 1,240 square miles.]

Month.

October............... ............

December............. ..... . . .....

February. .....................................

April..........................................
May...........................................
June..........................................
July...........................................
August........................................
September....................................

The year..... ...........................

Discharge in second-feet.

Maximum.

7,730 
3,640 
7,210 
5,730 
1,920 
9,950 
6,950 
6,700 
1,500 
8,000 
1,920
1,770

9,950

Minimum.

336
770 

2,070 
1,240 

850 
3,270 
2,230 
1,500 

400 
480

336

Mean.

1,590 
1,800 
3,720 
2,240 
1,460 
5,870 
3,540 
3,110 

833 
1,400 

800 
832

2,280

Per
square 
mile.

1.28 
1.45 
3.00 
1.81 
1.18 
4.73 
2.85 
2.51 
.672 

1.13 
.645 
.671

1.84

Run-off 
in inches.

1.48 
1.62 
3.46 
2.09 
1.23 
5.45 
3.18 
2.89 
.75 

1.30 
.74 
.75

24.94

NOTE. Above table does not include the water diverted past the gage through the Lehigh Coal & Navfc 
gation Co.'s canal. Canal closed Dee. 2 to Apr. 17.
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-Made from downstream side of bridge or by

RIVER NEAR BLOOMBStTRY, N. J. ,

LOCATION.   At highway bridge li miles above Bloomsbury, Hunterdon County,
and 9 miles above mouth. 

DRAINAGE ABEA.   143 square miles (revised). 
RECORDS AVAILABLE.   July 4, 1903,to March 31, 1907; and July 26 to September

30, 1921. ' ' " 
GAGE.   Gurley graphic water-stage recorder in concrete shelter on right bank

just below the bridge. Auxiliary vertical staff gage on downstream side of
right bridge abutment. Datum of present gag,e not the same as that of
gage used 1903 to 1907. 

DISCHARGE MEASUREMENTs
wading. 

CHANNEL AND CONTROL.   Channel gravel. Control gravel riffle about 150 feet
below gage. Banks are overflowed at high stages. 

ICE.   Stage-discharge relation probably affected by ice. 
DIVERSIONS.   Lake Hopatcong at head of Musconetcong River is the source

of supply for Morris Canal. Through this canal water passes westward to
Delaware River at Phillipsburg and eastward down the Passaic Valley to
Newark. 

REGULATION.   Distribution of flow affected by several small water powers above
the station.

Discharge measurements of Musconetcong River near Bloomsbury, N. J., during the 
year ending Sept. 30, 1921.

Date.

July 15
26, 

Aug. 12
12

Made by  

O. W. HartweU........
...-do..................

.....do..................

Gage   
height.

Fed. 
1.78
1,20 
1.24
1.24

Dis 
charge.

Sec.jt. 
296
121

118

Date.

Sept. 14
22 
22

Made by 

.....do.................. 

.....do..................

Gage 
height.

Feet. 
1.14
1.82 
1.56

Dis 
charge.

Sec.-ft. 
88

261 
W8

Daily gage height, in feet, of Musconetcong River near Bloomsbury, N. J., for the 
year ending Sept. SO, 1921.

Day.

1-. .......
2. ........
3.........
4.........
5.........

6.........
7.........
8.........
9.........
10.........

July. Aug.

1.08
1.09
1.34
1.25
1.24

1.20
1.92
1.49
1.39
1.28

Sept.

1.12
1.12

' 1.12
1.06
1.12

1.13
1.41
1.22
1.17
1.13

Day.

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
10. ........
20.........

July. Aug.

1.25
1.20
1.20
1.16
1.18

1.14
1.15
1.12
1.16
1.10

Sept.

1.22
1.20
1.22 !
1.18 ,
1.22 :

1.09
1.12
1.12
1.18
1 08

Day.

21.........
22.........
23.........
24.........
25.........

26. ........
27. ........
28..........
29.........
30.........
31. ........

July.

* 
1.20
1.12
1.14
1.12
1.16
1.08

Aug.

1.06
1.09
1.10
1.10
1.12

1.11
1.11
1.12
1.14
1.16
1.12

Sept.

1.16
1.66
1.34
1.16

. 1.12

,«
1.12
1.09
1.10
1.10

LITTLE SCHtTYLKILL RIVER AT TAMAQUA, PA.

LOCATION. At three-span stone-arch highway bridge at Broad Street, Tamaqua' 
Schuylkill County, 500 feet above mouth of Panther Creek.

DRAINAGE AREA. 44 square miles.
RECORDS AVAILABLE. June 23, 1916, to September 30, 1921. Records prior to 

October 1, 1919, are contained in annual reports of the Water Supply Com 
mission of Pennsylvania.
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GAGE. Chain ga£ge attached to upstream side aS> bridge; re&d<byvW. P. Griffiths.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge or by wading.
CHANNEL AND CONTROL. Section is entirely walled in above and below the 

bridge. Banks subject to overflow only during extreme floods. Bed is 
composed of gravel^and rocks. Low-water control is a gravel bar extending 
diagonally across the channel at downstream side of bridge. Stage-dis 
charge relation not permanent, owing to changes in the gravel bar and lodging 
of d6bri§ and waste on the control.

EXTREMES OP DISCHARGE. Maximum open-water stage during year, 3.85 feet 
at 5 p.v-m. March 3 (discharge, 902 second-feet); minimum stage, 1.85 feet 
on several days in September (discharge, 5 second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation subject to change owing to shifts in control 

and probability of debris and waste collecting on control; also affected by 
ice. Rating curve fairly well defined between 50 and 300 second-feet. 
Gage read to hundredths twice daily. Daily discharge ascertained by 
applying daily mean gage height to rating table. Records fair.

Discharge measurements of Little Schuylkitt River at Tamaqua, Pa., -during the 
year ending Sept. SO,

Date.

May 12
12

Aug. 9

, Made by  

.....do...................................................................

Gage 
height.

Feet. 
2.46
2.48
2.16

Dis 
charge.

Sec.-ft. 
99
94

41.8

Daily discharge, in second-feet, of Little Schuylkitt River at Tamaqua, Pa., for the 
year ending Sept. SO, 1921.

Day.

2..............

4..............
5..............

^... ...........
7..... .........
8..............
9..............

10. .............

11..............
12..............
1 q
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............

25..............

26..............
27..............
28..............
2&.,. ...........
30..............
31..............

Oct.

460
325
240
180
162

121
115
97
85
72

60
80
56
54
54

52
44
38
34
34

30
30
20

20

20
24
80
AA

20
20

Nov.

20
30
40
48
50

Kf\

42
40
46
42

40
40
40
40
40

40
220
180
139
127

115
115
260
180
162

180
162
145
 jofj

130

Dec.

300
280
240
200
180

180
180
145
139
142

145
130

' 115
350
520

260
220
180
162

130
130
260

180

180
180
162
162
127
115

Jan.

115
115
115
100
100

Q7
94
85
82
72

75
78
78

325
162

100
75
60
60
200

350
162
118
CE

60

50
KA

60
or

145

Feb.

T)
65
60
50
56
65"

72
65
60
56
'60

65
79
70
80

85
85
70
72
120

260
220
180
60
109

100
121
162

Mar.

220
375
?on
685
520

400
280
260
300
260

260
260
240
220
220

220
180
180
162
145

145
130
127
1OQ

490

350

280
240
220
200

Apr.

220
200
180
162
162

\n*.
139
130
130
115

100
. 91

85
115
133

191
100
100
94

91
91
430
400
280

220

145

May.

180
145
145
145
240

220
200
180
145

145
133

220
180

180
162'145

130
115

11B
115
115
Q7
Q7

82
72
72
72
60
fiA

June

56
50
50
52
50

Kf\

50
44
40
40

40
30
30
30
30

20
20
20
20
20

18
15
15

14

14

14
f*n
48

July.

32
20

14
10

8
8
8

20

30
22
20
7
20

9n
8
8

91
260

162
91
80
79
60

50
48
40
50

40

Aug.

^Ift

60
1QQ

127
65

40
36
75
46
40

40
40
40
36
36

32
28
40
30
in

30
30
30
20
20

18

14
14
14
14

Sept.

14
14
14
8
8

10
7
5
5
5

5
50
11
8
8

6
13
10
5
5

80
65
36
20
44

19
7
7
7
7

NOTE. Discharge, Jan. 18-20, 24-29, and Feb. 20-22, estimated ,beea.uss'of ice, from weather records 
study of gage-height graph, and comparison with records for Little Swatara Creek near Pine Grove.
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Monthly discharge of Little Schuylkitt River at Tamaqua, Pa., for the year ending
Sept. 80, 1921.

[Drainage area, 44 square miles.]

Month.

April..........................................
May... ........................................

July...........................................

. Discharge in second-feet.

Maximum.

460 
260 
520 
350 
260 
790 
430 
240 

56 
260 
139 
80

790

Minimum.

20 
20 

115 
50 
50 

127 
85 
60 
14 

7 
14 

5

5

Mean.

86.8 
96.4 

200 
112 
91.5 

284 
160 
143 
31.9 
44.4 
39.8 
16.8

109

Per 
square 
mile.

1.97 
2.19
4.55 
2.55 
2.08 
6.45 
3.64 
3.25 
.725 

1.01 
.905 
.382

2.48

Run-off 
in inches.

2.27
2.44 
5.25 
2.94 
2.17 
7.44 
4.06 
3.75 
.81 

1.16 
1.04 
.43

33.76

SCHTTYLKILL RIVER AT READING, PA.

LOCATION. At concrete viaduct at Penn Street, Reading, Berks County.
DRAINAGE AREA. 900 square miles.
RECORDS AVAILABLE. May 6, 1914, to September 30, 1921. Records prior to 

October 1, 1919, are contained in annual reports of the Water Supply 
Commission of Pennsylvania.

GAGE. Chain gage attached to downstream side of bridge; read by H. J. 
Kline. Elevation of gage zero, 188.50 feet, United States Geological 
Survey datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Right bank high and not subject to overflow; left low 

and stream begins to overflow the canal towpath at stage of 6.8 feet. Bed 
composed of gravel. Low-water control is a slight riffle 700 feet below gage; 
may shift occasionally. Control for high stages is probably at the Pennsyl 
vania Railroad bridge 900 feet below gage; probably permanent.

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 6.6 feet at 10 a. m. May 5 (discharge, 11,900 second-feet) minimum 
stage, -0.64 foot on September 5, 6, and 10 (discharge, 255 second-feet).

ICE. Stage-discharge relation usually affected by ice.
DIVERSIONS. During navigation season water is diverted past the gage through 

the Schuylkill Navigation Co.'s canal, which follows along the left bank.
ACCURACY. Stage-discharge relation permanent throughout year. Rating 

curve fairly well defined below 15,000 second-feet. Gage read to hundredths 
twice daily. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good, except for low stages, for which 
they are fair.

Discharge measurements of Schuylkill River at Reading, Pa., during the year ending
Sept. SO, 1921.

Date.

Oct. 1ft
Apr. 27
Aug. 9

Made by 

H. L. Landis. ............................................................

height.

Feet. 
-0.12

2.10
.44

Dis 
charge.

Sec.-ft. 
459

2,250
6744

Engineer of Metropolitan Edison Co. 6 Discharge in canal 64 sec.-ft. additional.
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Daily discharge, in second-feet, of Schuylkill River at Reading, Pa., for the year
ending Sept. 30, 1921.

Day.

1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14............."
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26...............
27..............
28..............
29..............
30..............
31..............

Oct.

5,04ft
2,766
1,800
1,420
1,180

950
880
810
720
690

630
630
580
630
530

530
530
480
480
480

430
430
410
430
430

410
410
530
605
480
370

Nov.

410
390
690
690
530

480
480
505
480
480

480
370
480
410
410

480
2,180
2,180
1,500
1,340

1,180
1,020
1,340
1,590
1,500

1,420
1,340
1,260
1,180
1,020

Dec.

3.240
5,880
4,200
3,070
2,760

2.460
1,920
1,590
1,500
1,420

1,340
1,180
1,180
2,320
5,040

3,800
2,760
2,180
1,800
1,500

1,180
1,260
3,070
2,610
2,180

i snn
1,800
1.800
1,590
1,340
1,180

Jan.

 1,180
1,180
1,260
1,180
1,020

950
880
950
950
880

780
750
720
880

4,410

2,460
1,800
1,260
1,020
1,020

1,260,
1 <¥X\

1,920
1 *MA

605
QCn

810

810
950

I fton

Feb.

1260'950
880
880
880

1.260
1,500
1,020
1,020
1,100

1,420
1.500
1,340
1,180
1,260

1,100
1,100
1.020
950
880

810
1,180
1,180
1,180
950
QCA

1,100
3,600

Mar.

6,540
6,760
7,660
7,430
5,880

4,830
3,800
3,240
3,070
4,620

3,420
2,910
3,240
2.460
2,180

2,180
1,800
1,690
1,590
1,500

1,420
1,340
1,180
1,180
2,760

3 H7A

2,610

2,040
1,690
1,590

Apr.

2.320
1,920
1,690
1,590
1,500

1,340
1,100
1,100
1,340
1,180

1,020.950'

880
880

1,100

1,590
1,260
1,180
1.180
1,020

950
950

1,690
5,460
3,800

2,320
2,040
1,800
1,690

May.

2.180
2,040
1,690
1,800
9,780

7,660
5,670
4,200
3,070
2,460

2,040
1,690
5,250
3,800
2,910

2,460
1,920
1,690
1,500
1,180

1,340
1,180
1,180
1,020
720

1,020
880
810

1,100
1.020
810

June.

720
660
630
780
690

580
580
580
580
580

555
580
530
530
430

455
480
480
430
430

410
350
380
370
370

410
455
430
660
950

July.

690
630
580
505
455

410
410
370
370
480

605
1,020
1,020
660
605

605
530
480
455

5,880

2,180
1,260
1,100
880
720

630
580
530
555
580
505

Aug.

430
530

1,180
1.340
780

555
605

1,100
810
580

505
505
480
430
430

410
430
390
390
410

370
350
350
330
330

330
310
290
290
290
270

Sept.

270
270
270
270
255

255
390
370
310
270

410
350
310
270
270

270
290
290
350
290

430
1,340
780
505
430

505
430
430
370
330

 Table does not. include water diverted past the gage through Schuykill Navigation Co.'s canal. 
Canal closed Dec. 12 to May 31.

Monthly discharge of SchuylMll River at Reading, Pa.,'for the year ending Sept. SO,
1921.

[Drainage area, 900 square miles.]

Month.

December .....................................

February. ....................................

April..........................................
May....................................
June..........................................
July...........................................

September....................................

The year ................................

Discharge in second-feet.

Maximum.

5,040 
2,180 
5,8P() 
4,410 
3,600 
7,660 
5,460 
9,780 

950 
5,880 
1.340 
1,340

9,780

Minimum.

370 
370 

1,180 
605 
810 

1,180 
880 
720 
330 
370 
270 
255

255

Mean.

861 
927 

2,290 
1,240 
1,190 
3,160 
1,660 
2,450 

534 
848 
510 
386

1,340

Per 
square 
mile.

0.957 
1.03 
2.54 
1.38 
1.32 
3.51 
1.84 
2.72 
.593 
.942 
.567 
.429

1.49

Run-off 
in inches.

1.10 
1.15 
2.93 

- 1.59 
1.38 
4.05 
2.05 
3.14 
.66 

1.09 
.65 
.48

20.27

NOTE. See footnote to daily-discharge table.



230 SURFACE WATER SUPPLY, 1921, PART I.

BRANDYWINE CREEK AT CHADDS, FORD, PA.

LOCATION. At two-span steel bridge of Pennsylvania Railroad at Chadds Ford, 
Delaware County.

DEAINAGE AREA. 285 square miles.
RECORDS AVAILABLE. 'August 1, 1911, to September 30, 1921. Records prior 

to October 1, 1918, are contained in annual reports of the Water Supply 
Commission of Pennsylvania.

GAGE. -Chain gage attached to upstream side of bridge; read by H. W. Guest. 
Elevation of gage zero, 150:18 feet, United States Geological Survey datum. 
A Sanborn water-stage recorder on upstream end of pier, is referred to the 
chain gage datum.

DISCHARGE MEASUREMENTS. Made from upstream side of bridge.
CHANNEL AND CONTROL. Right bank is low and the stream begins to overflow 

a flat 700 feet wide at a stage of about 6 feet. Left bank high and not sub 
ject to overflow. Bed is composed of mud, gravel, and stones. Control is 
the first of a series of low riffles, where the bed is composed of gravel, extend 
ing downstream from about 150 feet below gage; practically permanent.

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 6.0 feet at 1 p. m. December 1 (discharge, 2,260 second-feet); minimum 
stage 0.48 foot at 6 p. m. September 3 and 10 (discharge, 69 second-feet).

ICE. Stage-discharge relation usually affected by ice.
REGULATION. Fluctuations in stage during low water are caused by the operation 

of a mill above station.
ACCURACY. Stage-discharge relation permanent throughout year. Rating 

curve well defined between 100 and 2,000 second-feet. Chain gage read to 
hundredths twice daily. Daily discharge ascertained by applying to rating 
table mean daily gage height, computed from chain gage readings. Records 
good.

Discharge measurements of Brandywine Creek at Chadds Ford, Pa., during the 
year ending Sept. SO, 1921.

[Made by H. J. Mclntyre.]

Date.

MayS...............................................................................
Aug. 17.............................................................................

height.

Feet. 
1.59
1.11
.96

Dis 
charge.

Sec.-ft. 
299
143
104



DELAWARE RIVER BASIN.

f)aily discharge, in second-fe^t, of Brandywine Creek at Chadds Ford, Pa., for the 
year ending Sept. SO, 1921.

Day.

1. .............
2.............1
3..............
4....,._. v ....v.
5..............

6..............
7. ............ :
8..............
9..............
10..........;...
11..............
12..............
13..............
14. .............
15..............

16..............
17..............
18..............
19..............
20..............

21...........!..
22..............
23....... .......
24....1.........
25..............

26..............
27..............
28...........;..
29..............
30. .............
31..............

Oct. !

380
269
262

 -252
238

220
207
.187
168
168

168
165
162
162
156.

151
145
142
145
142

139
:145
145
Ur
145-

' -145
145
151
148
151
151

Nov.

145
145
262
181
174

,,168
168
168
165
162

156
145
139
139
139

181
1,210
500
262
197

184
184
380
305

-. 341

: 203
187
200
203
200

Dee:'

1,310
QO1

380
324
324

361
269
248
238
234

234
234
241
480
657

361
324
305
262
248

234
305
880
400
342

324
305
287
269
269
266

Jan.

269
305
287
269
,255

252
255
269
262
262

262
,269
262
962

1,530

821
634
419
324
305

305
400
380
361
:i45

' 365
305
305
-324>
305
305

Feb;

269
262
305
305
324

305
305
305
305
305

305
305
305
269
287

, 269
269
266
255
255

231
171
262
305
305

324
439

1,110

Mar.

1,160
868
727
727
611

480
439
380
380

1,010

542
500
500
459
439

380
380
380
380
361

342
842
324
324
324

324
324
324
342
342
342

'Apr/

521
380
342
305
,305

305'324

305
361
380

400
380
342
305
305

305
305
305
287
287

269
269
380
634

, 361

305
305
287
269
«05

May.

380
400
305
962

1,690

727
542
500
400
380

342
342
821
521
459

380
342
324
305
305

287
287
287
269
269

287

269
262
305
269

June.

266
,234'231

220
217

217
207
200
203
197

197
197
241
214
200

200
197
194
190
174

162
151
148
154
154

154
171
162
162
727

July.

657
419
342
305
174

168
165
162
151
151

187203'

184
171
162

220
187
162
142
156

151
142
151
151
134

'126
124
124
126
119
119

Aug.

116
136
241
241
168

151
156
542
241
151

136
124
124
119
145

124
129
174
151
126

124
122
110
112
106

77
77
93
98
110
84

Sept;

76
74
70
81
79

80
102
106
87
72

87
102
100
98
94

88
90
96
94
112

108
174
112
108
110

119
110
106
116
106

NOTE. Discharge, Jan. 25, temporarily held back' by an ice jam above gage. No gage-height record 
Apr. 19-24. discharge estimated from weather records, study of gage-height graph and records of discharge 
of Bushkill and McMichaels creeks.

Monthly discharge of Brandywine Creek at Chadds Ford, Pa., for the year ending
Sept. SO, 1921.

[Drainage area, 285 square miles.]

Month.

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

380 
1,210 
1,310 
1,530 
1,110 
1,160 

634 
1,690 

727 
657 
542 
174

1,690

Minimum.

139 
139 
234 
145 
171 
324 
269 
262 
.148 
119 
77 
70

70

Mean.

177 
236 
372 
384 
319 
*76 
338 
435 
211 
191 
149 
98.6

283

Per 
square 
mile.

0.621 
.828 

1.31 
  1.35 

1.12 
1.67 
1.19 
1.53 
.740 
.670 
.523 
.346

.993

Kun-oft 
in inches.

0.72 
.92 

1.51 
.56 
.17 
.92 
.S3 
.76 
.83 
..77 
.60 
.39

13.48



SURFACE WATER SUPPLY, 1921, PART I.

SUSQUEHANNA BIVEB BASIN. 

STJSQTJEHANWA RIVER AT CONKLIN, N. Y.

LOCATION. At steel highway bridge just below Conklin, Broome County, 5 
miles below Big Snake Creek, and 8 miles above Chenango River.

DRAINAGE AREA. 2,350 square miles.
RECORDS AVAILABLE. November 13, 1912, to September 30, 1921.
GAGE. Stevens continuous water-stage recorder on left bank just below high 

way bridge; inspected by George W. Marvin.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Coarse gravel and boulders; probably permanent.
EXTREMES OF DISCHARGE. Maximum stage during year from water-stage re 

corder, 13.18 feet at 2 a. m. March 10 (discharge, 27,100 second-feet); 
minimum stage, 2.17 feet 1 to 2 a. m. June 23 (discharge, 345 second-feet).

1912-1921: Maximum stage recorded, 18.3 feet on the morning of March 
28, 1913 (discharge, 52,000 second-feet); minimum stage recorded, 1.32 feet 
at 8.20 a. m. and 4 p. m. September 16, 1913 (discharge, 106 second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation probably permanent during year, except as 

affected by ice. Rating curve well defined between 250 and 55,000 second- 
feet. Operation of water-stage recorder satisfactory except for periods 
indicated in footnote to daily-discharge table. Daily discharge ascertained 
by applying mean daily gage height to rating table, except for days when 
mean gage height would not give discharge correct within 1 per cent; for such 
days the discharge is the mean of 24 hourly determinations. Records good 
except for periods of ice effect, for which they are fair.

Discharge measurements of Susquehanna River at Conklin, N. Y,, during the year
ending Sept. SO, 1921.

Date.

Oct. 24
Jan. 20
Feb. 4

Made by 

B.F. Howe............
.....do.................

Gage 
height.

Feet. 
3.40

04.22
03.88

Dis 
charge.

Sec.-ft. 
1,200
1,590
1,350

Date.

Feb. 21
Mar. 5
June 14

Made by 

.....do.................
Otto Lauterhahn.. .....

Gage 
height.

Feel. 
»4.79

8.35
2.68

Dis 
charge.

Sec.-ft. 
2,340

11.200
652



SUSQUEHANNA EIVEB BASIN.

Daily discharge, in second-feet, of Susquehanna-River at Conklin, N. Y., for the year
ending Sept. SO, 1921.

Day.

1... .......
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26.........
27.........
28.........
29.......... 
50.......... 
31..........

Oct.

18,400
20,400
13,900
8,380
6,170

5,500
4,740
3,950
3,590
3,240

2,830
2,670

2,210
2,000

1,880
1.810
1,630
1,570
1,750

1,570
1,340
1,280
1,230
1,190

1,210
1,200
1,520
2,530 
2,830 
2,140

Nov.

1,630
1,460
2,180
2,990
2,830

2,280
2,070
1 cun
1,880
1,940

2,070
2,140
1,940
1,810
1,690

1,750
4,570
6,400
4,640
3,950

3,500
3,590
8,900

15,200
12,100

8,760
7,330
6,630
6,170 
5,500

Dec.

8,310
20,600
25,200
17,700
13,700

15,800
18,400
13,700
9,740
7,800

6,860
6,400
5,500
9,290

17,100

17,100
12,600
9,000
7,330
5,940

5.170
4,840
5,380
7,330
6,400

4,200
3,160
3,860
3,950 
3,590 
3,680

Jan.

3,330
3,680
5,800
6,170
4,950

5,500
4,640

3,770
3,330

3,160
2,910
2,750
2,600
3,400

4,400
3,000
1,900
1,600
1,600

1,800
2,600
3,600
3,600
2,600

2,800
2,400
2,200
2,000 
1,600 
1,600

Feb.

1,500
1,500
1,200
1,300
1,000

1,600
2,400
2,000
1,800
1,400

1,600
1,300
1 300
1^100
1,300

1,200
4 200
9' 300
6,000
3,200

2,200
1,900
1,800
1,800
1,800

1,500
1,400
2,600

Mar.

5,550
7,330

12,70ft
18,100
11 600

7 Sflft
14,100
19,400
21,100
25,200

18,700
12,100

11,800
9,740

9,240
Q fHTft
8,280
7,800
6,860

7,330
8,280
7,100

5,940

6,630
7,800

6,170 
5,720 
5,280

Apr.

7,100
8,280
7,330
6,170
5,380

4,640
4,040
3,680
3,590
3,590

3,500
3,080
2,670
2,440
2,280

2,210
2.440
2,910
4,230
4,430

3,680
3,330
4,510
5,940
6,860

5,380
4,230
3,680
3/240 
3,240

May.

6,300
9,240
7,800
5 Qifl
5,170

6,170
5,500
4 QQA

3,580
3,160

2,670
2,280
2,140
2,140
2,070

1,880
1,690
1,570
1,520
1,290

i ion
1,090
1,050

Q7fl
1,080

1,220
1 QKA

1,250
1,170 
1,210 
1,130

June.

1,090
988
898
866
Q7O

962
810
740
71Q
670

649
649
RAQ

656
579

5515'<2
593
551
488

452
422
456

385

375
 JQA

544
565 
518

July.

544
718
649
KM

586

551
464
422
428
572

621
954
QOC

803
874

5,370

2,360
1,690
1,750

2,620
2,590
2,070
1,570
1 220

997
AftA

826
1,4W 
3,190 
2,210

Aug.

1,810
1,460
1,270
1,130
1,020

906
796
sis

1 040
1^190

1,080
1,100
1,750
1,940
1,520

1,220
i fion

1,510
1,810

1,520
1 330
1*210
1,180
1,060

962
BQ8
729
728 
646 
690

Sept,

677
I tOft

1,320
1,050

898

QSR
874
747
691
635

572
607
eon

506
628

614
530
537
642
663

656
733
733
71 Q

607

- 607
it a
446
48S 
482

NOTE. Discharge, Jan. 14 to Feb. 28, ascertained from gage-heights corrected for ice effect by three dis 
charge measurements, weather records, and comparison with records of flow at other stations in same 
drainage basin. Discharge, Mar. 16-18, estimated; no gage-height record.

Monthly discharge of-Susquehanna River at Conklin, N. Y., for the year ending
Sept. SO, 1921.

[Drainage area, 2,350 square miles.]

Month.

October........................................
November. ....................................

March .........................................
April..........................................
May...........................................

July...........................................

September... ..................................

Discharge in second-feet.

Maximum.

20,400 
15,200 
25,200 
6,170 
9,500 

25,200 
8,280 
9,240 
1,090 
5,370 
1,940 
1,320

25,200

Minimum.

1,190 
1,400 
3,160 
1,600 
1,000 
5,280 
2,210 

970 
375 
422 
646 
446

375

Mean.

4,100 
4,330 
9,670 
3,200 
2,190 

10,300 
4,270 
2,880 

640 
1,440 
1,170 

694

3,770

Per 
square 
mile.

1.74 
1.84 
4.11 
1.36 
.^32 

4.38 
1.82 
1.23 
.272 
.613 
.498 
.295

1.60

Run-off 
in inches.

2.01 
2.05 
4.74 
1.57 
.97 

5.05 
203 
1.42 
.30 
.71 
.57 
.33

21.75



SURFA'GE AT5ER SUPPLY, 1921, PAET I.

^t RIVER AT WILKES-BARE.E, PA.

LOCATION. At four-span stee 
Luzerne County.

DRAINAGE AREA. 9,960 squar
RECORDS AVAILABLE. Novem 

to October 1, 1918, are c 
Commission of Pennsylva 
Bureau.

GAGE. Chain gage attached t 
Elevation of gage zero, 51

DISCHARGE MEASUREMENTS.  
extremely high stages, wh 
bridge, where the entire 
flow.

CHANNEL AND CONTROL. Rig] 
about 18.5 feet; left bank 
Bed is composed of culm, 
about 4,000 feet below 
trol is probably the dam

EXTREMES OF DISCHARGE. M 
graph, 19.0 feet at 10 a. n 
mum stage, 2.01 feet Sept

ICE. Stage-discharge relation
ACCURACY. Stage-discharge ] 

except when affected by i 
160,000 second-feet. Gag 
of the year and twice daily 
Daily discharge ascertain 
height, computed from a

The following discharge mea 
September 14, 1921: Gage h

gage

highway bridge at Market Street, Wilkes-Barre,

miles.
er 1, 1890, to September 30, 1921. Records prior 
intained in annual reports of the Water Supply 
ia and publications of the United States Weather

upstream side of bridge; read by Milton Wentz. 
.03 feet, United States Geological Survey datum. 
Made from upstream side of bridge, except, in 
n they are made from the Port Bowkley railroad 

discharge is confined to one channel without over-

t bank is low and subject to overflow at a stage of
subject to overflow only at extremely high stages.
3and, and graVel. Control for low stages is a riffle
ge; shifts occasionally. Foi- high stages the coii-
t Nanticoke, 9 miles below gage.
ximum stage during year, estimated from hydro- 

March 10 (discharge, 86,600 second-feet); mini-
mber 16 and 17 (discharge, 1,330 second-feet). !;
isually affected by ice.
lation probably permanent throughout the yea?
j. Rating curve well defined between 1,500 arid 
read to hundredths once daily about two-thirds

in other days; during high stages more frequently.
d by applying to rating table mean daily gage 
ontinuous daily hydrograph. Records good.

urement was made by J. M. Snavely: 
eight, 2.13 feet; discharge, 1;490 second-feet.



BIVER BASIN.

Daily discharge, in second-Jest/ of Smgu&kamna R&er *tf Wflkes-Barre, Pa., for the 
year ending Sept. 80, 1921.

Day.

1 "' < 
2,*.-.. 
3..'..,.. 
4...;.;
5......

«,..;.,
7......
8......
9......

10......

11......
12......
13......
14......
15......

1ft......
17..-,.
18......
19......
20......

21....... 
22......
23.,-!.!..
24......
25.... i.

26;'.....
27......
28......
29......
30......
31......

Oct.

34,500
!4$i500f 
34,500 
37; 709 
20,400

a5,3oo
12; 500
>10y«00'

9,370
8,270

7,250
6,600
5,990
8,420
5,150

4,i»90 
4,640
4,^40
4450
<920

3,920 
3,tOO
3,480 
3,270
3,060

3,060
3,080
3,920
4,890
£.800l',m>

Nov.

i6i926
&S00 
8,630 
8,870 
7,580

Km
f.250
8,«flO
5,990
5*420

5,150
5,150
4,890
4,640
4,640

4,390 
6.920

1«,100
19,100
17,000

15,300 
13; 300
1«,500 
29,100
38,480

33; eoo
27,700
23 200
2l' 400
20.000

Dec.,

21,400
87,406 
52,600 
49,908 
40,500

35,400 
34.500
3% 000
28,708
23,200

19,100
16,500
15,300
15300
34,500

42,509 
37,400
29,600
23,600
18,700

15,300 
13,700
13,700 
15,700
Iff, 300'

14,500
13,300
10,500
9 000
9,090

10,100

Jan.

9,750
9, 370 

10,100 
14,500 
16,100

,14,100 
13,700
13,300
11,700
10,500

9,750
9,370
8,270
8,270
8,630

7,920 
6,000
4,800
4,400
4,000

3,800 
4 200
7,500 

13,QOO
12, OM

9,000
6,500
5,700
5,700

.7,600
8,000

Feb.

7,000
6,000; 
5,500 
5,000 
5,990

6,600 
7,580
8,270
8,270
7,580

6,600
6,700
5,150
5,150
4,890

6,290 
12,500
35' 400
24,000
18,700

U,900 
12,100
10, 10d 

9 000
8,63ff

7,580
7,250
9,000

Mar.

ie'.ioo
529,600 
41,000. 
52,000 
47,800

36,906 
36,400
56,900
66,100
80,700

68,400
50,900
44,100
44,600
40,000

34,000 
32,000
30,100
26,860
33,600

21,800, 
22,200
23,200, 
21,400
21, «00 ;

21,400
22,290
23,600
22,200
21,800«,
20,000

Apr.

19,600
24,500 
25,000 
23,200

10 j ifUU

May.

,

122,560 

2,200

1»,108 
21,800
17,800
15,300
12,900

10,900
9,878
9,080
8630
7,920

7,580 
6,600
5,990
5,420
5,150

   4', iso
4,150
3,920

4,390
4,300
4,390
4 390
4,640
4,640

June.

5,150
4,640 
4,390 
^ 920 
3,480

3,060 
3,060
3,066
.2,860
2,660

2,470
2,290
2,200
2,290
2,040

1,880 
1,880
1.960
1,880
1,810

,1,810 
1,740
1,670 
1,610
1,550

1,550
J,440
1,500
1,550
1, 500

July.

1,670
2,040 
1,960 
1,880 
1,740

1,610 
1,610
1,550
1,500
2,040

2,470
2200
2,120
1,960
2,«60

a, TOO
5,iW
6.600
«,600
:6,600

5,130 
4,150
5, ISO 
4,890
4,390

3,480
8,080!
2*470
2,290
2 i30>
2,040

Aug.

2,47tf
$,700 
3,480 
3'0«0
2,660

2,470 
2.470
2660
2,290
2,660

2,470
2,470
8, 060
3,060
2,669

s,m
2,860;
3,060
J2,470
2,290

2,290 
2,660
3,86fr 
2660
2,290

2,120
2,040
1,810
1,740
1,«0<
1,550

Sept.,

1,440
1,380 
1,380 
1,550 
1,610

2,3)0 
2,470
2,120
1 S80
2 040

2,040
1,670
1,550

" 1,440
1,380

1,330 
1,330
1,380

\ 1,380
1,389

-..1,810 
2,200
2,470 
2,470
2,660

2,290
2,290
2,290
2,040
i,m

NOTE. Discharge, Jan. 17 to Feb. 4, estimated, because of ice, from weather records, study of gage height 
graph^ and comparison with records for Susquehanna River at Towanda and Danville. Discharge, Apr. 5 
to May 4, estimated because of unsatisfactory gage-height record, from records of discharge of Susquehanna 
River at Towanda and Danville. Braced figures show mean discharge for periods Included.

Monthly discharge of Susquehanna River at Wdkes-Barr«, Pa., far the year ending 
: . Sept. $0, 19*1. ;  "

[Drainage area, 9,060 square miles.]

Month.

October.......................................

January ........ ...

March.........................................
April..........................................
Mftv

July...........................................

Discharge in second-feet.

Maximum.

40,500 
38,400 
52,600 
16,100 
35,400 
80,700

5,150 
6,600 
3,700 
2,660

80,700

Minimum.

3,060 
4,390 
9,000 
3,800 
4,890 

16,100

3,920 
1,440 
1,500 
1,550 
1,330

1,330

Mean.

10,100 
13,200 
24,200 
8,950 
9.670 

35,500 
16,900 
10,500 
2,430 
3,140 
2,560 
1,850

11,600

Per
square 
mite.

1.01 
1.33 
2.43 
.899 
.971 

3.56 
1.70 
1.05 
.244 
.315 
.257 
.186

1.16

Run-off 
in indies.

1.16 
1.48 
2.80 
1.04 
1.01 
4.10 
1.90 
1.21 
.27 
.36 
.30 
.21

15.84

55969 24 WSP 521- -16
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STJSQTTEHAirNA RIVER AT DAKVILLE, PA.

LOCATION. At seven-span steel highway bridge between South Danville and 
Danville, Montour County.

DRAINAGE AREA. 11,206 square miles.
RECORDS AVAILABLE. March 25, 1899, to December 31, 1903, and March 

23, 1905, to September 30, 1921. Records prior to October 1, 1918, are 
contained in annual reports of the Water Supply Commission of Penn 
sylvania.

GAGE. Chain gage attached to downstream side of bridge; read by E. F. BelL 
Elevation of gage zero, 430.47 feet, United States Geological Survey datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Left bank is high and not subject to overflow; right 

bank subject to overflow at extremely high stages. Bed is composed of 
gravel and rock. Control is a riffle a short distance below the gage; prac 
tically permanent.

EXTREMES OF DISCHARGE. Maximum stage during year, 15.5 feet at 6 p. m: 
March 10 (discharge, 101,000 second-f eet); minimum s^age, 2.2 feet on 
June 28 and at 7 a. m. September 21 (discharge, 1,810 second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation permanent throughout,, the year except 

when affected by ice. Rating curve well defined betw«en 800 and 150,000 
second-feet. Gage read to tenths twice daily; during high stages more 
frequently. Daily discharge ascertained by applying daily mean gage 
height to rating table. Records good.

Discharge measurements of Susquehanna River at Danville, Pa., during the year
ending Sept. 80, 1921.

Date.

\fatr 14

June 21

Made by 

H.J.McIntyre.............. ...... ..I..,.. ................................

Ofwe 
height.

feet. 
478
2.47

Dis 
charge.

S«e,-/f . 
12,300
2,360



STJS$trEHAH»A': 'BWER' BASIN. Jit

Daily discharge,
ending Sept. SO, 1921.
* "-" + -' :-. ' *   .

, Pa., for the year

Day. Oct. Nov. Dec. Jan. Feb. Mar, May :, Jane July

6.
7.
8.
9.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

23,,600 
46,8100' 
44,100 
36,100
2fi,200

18,800 
H.600 
12,600 
10,700- 
9,730

8,780
7,870
7,000
6,580
6,170

5,770
5j380-
,5,000
5^000"
4,640

4,640 
4,300 
4,300 I 
3,980 
3,980

3,670
3,370
4,640
5,000
5,770 j
7,430

11,600
9,250

'8,780 
8,780 
7,870 
!7,000

6,170
5,770
5,770
5,380
5,380

5,380
«,170
12/600
20,000
21,200

17,200 
15,600 
16,100 
25,'800 
45,000

42,500 
33,200 
.27.500 
^3,600 
21,800

22,400
35,460
61,700
65,500
55,400

45,«00 
39,200, 
38,100 
35,400 
28,200

22,400
18,900
16,700
18,900
42,500

52,700 
49,20ft 
39,200 
30,300 
23,600

18,900
16,700
16,100
16,700
17,200

18,900 
15,600 
13,600 
12,6M 
10, TOO 
10,700

10,700 
10,700 
11,200 
12,600 i 
118,700

15, BOO
14,100

i 14,600
! 18,600

12,600

10,700 
9,730 
9,730 
8,780 9,730"'

10,200 
i 9,730 

6,500 
4,600 
4,000

.3,980
7,430
9,730

14,200.
11,600

10,200

7,,000 
9*170

8,780

8>320 
7,000 
6,170 
5,770 
6,170

7,430
 8,788 
8,780

* 8,780 
8,780

8,320
7,870
6,170
6,170

7,430
9,250^

28.900
34,600
24,900

18y900
14,600
12,660

9,. 730 
8/320 
9,730

15,600 
30/300

79,800- 
95,300

fljSS'
52,780
49,200
5*;800

42,500

34,600
3i;oeo
27,500

24,900! 
,23,600

23J600 
23,600

26,200 
23/«0ff

24/900- 
23,600

21,800
23,600
28,200
27,500
23,800

20,000 
17,200, 
15,600 

 14,600 
13,600

12,600
12,600
11,600
10,700
9,730

'9,250

11^600 
11 200
11,600

13j 100

is; loo
31,700 
51'000

31 700
24,200
20,000 
=18,700

18,300 
22,400 
28,200 
28,200 
36, W

22/400 
23,600 
24,200

16,100

12.600 
Hi 600 
,11,200, 
18,700'

9,730
8,780
7,870
7,000
6,170

5,380 
5,380 
5,380 5,380" 

6,170 
5,770

5,380
5,770
4,640

4,300

3 980 
3,980: 
,3,670

3,370 
3 370 
3,089 

;2,940 
2,800

2,'800 
2,660 
2,660 
2;SS» 
2,530

2; 270 
2,270

2'270, 
2,270

2,030
2,030

?660 
2,630

3,8W 
2,800 
2,530

2,400
3,270,
2,270
2,270
2,030

2,940
3,370

2,660
2,800

3,980
3,9803j9H
9*73ffi

5,770
5,770

4,640
8,880
8,820.
3,

5,000

3,980

3/529
4,300
8,820

3.220 
3,080 
3 370 
3i52ft

*m

2,150

2,030
2,030

' 2,030
2,800

. 3,220
' 2,940

2,530
2,830
2,150

2,030
2,150

! 2,030
.2,030

2,039

3^520 
3,370

3,670

3^080
2,800

^2,530

NOTE.  Stage-discharge relation, affected by ice Jan. 18-20; discharge estimated from weather records 
study-of gage-height graph, snd comparison wftfc records of flow of Susquehsnna Riv«r at WBKes»-

Monthly discharge of Susquehanna River at Danville, Pa., for the year ending
Sept. SO, 1921.

[Drainage area, 11,200 square miles]

' ,Month.

December. ....................................

March .........................................
April..........................................
May...........................................

July...........................................

Discharge in secma-feet.

Maximum.

46,600 
45,000 
65,500 
16,700 
34,600 
95,300 
51,000 
28,200 
6,170 
9,730 
5,380 
4,300

95,300

Minimum.

3,870 
5,880 

10,700 
3,980 
5,770 

15,600 
9,250 
5,000 
1,810 
2,030 
2,270 
2,030

1,810

Mean.

11/500 
14,900 
29,300 
9,880 

11,100 
42,500 
19,100 
12,600 
3,280 
3,950 
3,590 
2,660

13,800

Per 
square 
mile.

1.03 
1.33 
2.62 
.882 
.991 

3.79 
1.71 
1.12 
.293 
.353 
.321 
.238

Run-off 
in inches.

1,19 
1.48 
3.02 
1.02 
1.03 
4.37 
1.91 
1,29 
.33 
.41 
.87 
.27

1.23 | 16.69
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STTSQUEHANWA RIVER AT HARRISBTTRG, PA.

LOCATION. At fifteen-span steel highway bridge at Walnut Street, Harrisburg,
Dauphin County.

DRAINAGE AREA. 24,100 square miles.
RECORDS AVAILABLE. -.January 1, 1891, to September 30, 1921. Records 

, prior to October 1, 1918, are contained in annual reports of.jthe Water 
: Supply Commission of Pennsylvania, j ; 
GAGE. Sanborn water-stage recorder located on top of-downstream corner of

left abutment; referred to chain gage attached to upstream side of bridge,;
attended by employees of the Water Supply Commission of Pennsylvania.
Elevation of gage zero 289.4 feet, United States Geological Survey datum. 

DISCHARGE MEASUREMENTS. Made from downstream side of bridge. 
CHANNEL AND CONTROL.-* Banks high and not subject to overflow. Bed is

composed of gravel and boulders. A low dam 4,200 feet below the gage,
built In 1016, is the control for all excepi high, stages.

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hy- 
; drograph, 11.8 feet at 3 a. m. March 11 (discharge, 178,000 second-feet);

mimmum stage, 3.18 feel at 7,30 a. -m. ^ptember 5 ."(discharge, 3,90ft
second-feet).   '* 

ICE. Stage-discharge relation usually affected by ice.    '. 
ACCURACY. gftage-discharge relation permanent throughout y^ar, except when

affected by ice. Rating curve well defined between 4$00 and 300,OCK)
second-feet. Gage read to hundredths twice daily; during high stages 

;. m«re .frequently. Daily discharge ascertained by applying to rating table 
'?£ th^mesfSL daily gage height commuted from gage-height gj»ph obtained by, 

; plottmg readings of chain gage in connection with water-stage recorder
graph. Records good.

of Smquehcwna < Jtwer at Harrtiabury, "1*0;, di^ring 4he 
year ending Sept. SO, 192L

 " 

Date.

Qct. 15-16
Sept. 1

t _ _

Made by- Gage 
height.

Fed.
3.88
3.23

Dis- 
charge.

Sec^ftr 
11,800
4,750



Daily discharge, mfsecond^feel, of SmqneMnna River at Hafri^burg, Pa., for the 
year ending Sept. SO, 1921. , s

Day.

I..............
2..............
3..............
4.......... . .
5.:...;..v.;. ; .

...........
7..............
8..........
9. :...:......-;i

10. .........

11.... . : .
12.......
13..........
H.......... ,
15...... ...

16. ...
17..........
18.. .
19.... . ..
20...........

21...... . . '
22.,
23....
24........
25.........

26...... .,
27..
28.. .
29......
30...;.... 
31..........

.Oct.

27,600
57,70) 
6£,*0(I 
S9,800 
^7,200

36,900 
27,600 
22,300 
1-9,900 
18,300

16,100
14,700 
14,000 
12, 7W 
12,000

11,400 
10,800 
10,200 
9,600 
9r OOO

9,000 
9,000 

V 9,000 
8,400 
7,850

7,850 
7,300 

  8,400 
9,600 

10,800 
10,800

Nov.

12,000 
12.000 
181300 
17,600 
20,700

19,100 
16,800 
16,100 
14,700 
14,000

13,300
12,000 
11,400 
11,400 
10,800

10,800 
19,900 
38,900 
43,000 
45,100

40,900 
36,900 
38,900 
57,700 
81,400

92,100
79,200 
64,200 
55,600 
49,300

Dec.

49,300 
62,000 

L 81,400 
98.600 
94,'200

83,500 
68,400 
62,000 
'59,800 
53,500

43,000
36,900 
35,000 
38,900
87,800

110,000 
101,000 
85,600 
68,400 
55,600

45, 100 
36,900 
36,900 
38,900 
38,900

38.900 
38,900 
33,100 
27,600 
25,800 
24,000

Jan.

24,000 
24,000 
24,000 
24.000 
25,800

29,400 
29,400 
25,800
25,800 
25,800

25,800 
25,800 
22,300 

.24000 
24,000

19,900 
18,30ft 
15,000 
13,000 
15,000

16,000
22,000 
36,000 
30,000 
28,000

26,000 
24,000 
20,700 
19,100 
19 100 
20,700

Feb.

29,400 
25,800 
22,300 
20,700 
19,900

20.7flO 
24,000 
25,800 
25,800 
25,800

27,600 
27,600 
27,600
25, 800 
24,000

25,800 
25,800 
35,000 
68,400 
5%800

47,200 
4Q,900 
33,100 
29,400 
27,600

25,800 
24,000 
22,300

Mar.

3L200
47; 200
i72,8©0 
103,000 
123,000

112,000 
90.000 
96,400 

146,000 
164,000

i«a,aoo
141,000 
110,000 
94,290 
94,200

87,800 
79,200 
72.800 
66,300 
59>800

: 55, 600 
49,300 
45,100 
45,100 
47,200

47,200 
47,200 
45,100 
45.100
43; ooo
40,900

Apr.

38,900 
40,900 
45,100 
47,200 
45,100

40,900 
35,000 
33,100 
29,400 
29,400

27,600 
25,800 
25,800 
24.000 
24,000

22,300 
22,300 
22,300
25,800 

- 25, 809

25,800 
25,800 
29*400 
51,\00 
85,600

85,600 
66.300 
59,600 
47,200 
43,000

May.

45,100 
55,600 
59,800 
64,200 

107,000

125,000 
107,000 
90,000
72,800 
57,700

47,200 
43,000 
47,200 
49,300 
47,200

38,900 
33,100 
29,400 
25,800 
24,000

22,300 
19,900 
19.100 
18,300 
17,600

19,100 
17,600 

U6,800 
17,600 
19,900 
25j800

June.

37>W

22^300 
19,900 
19,160

17,600 
14,706 
13.300 
12:700 
11,400

10,800 
10,200 
9,600 
9,,000 
9,000

9,000 
8,400 
8,400 
7,850 
7,850

7,300 
7,300 
6,970 
6TS30
6,200

6,200
5,880 

,5,990 
6,860 
'8,400

July.

/8>400 
9,800 

11^400 
10,800 
10,200

8,400
7,450 
6,970 

-7,300 
7,190

6,860 
7,300 
8,400 
9,608 
9,000

9,000 
8,400 
9,600 
9,000 

'9,000

14,700 
13,300 
12,000 
10,200 
9,600

9,600 
8,400 
8, =400l 
7,300 
7 08» 
6,860

>.i4-m^
7,300T,$M
9,600 

12,000 
12,700

12,000 
11,400 
11,400 
14,000 
19,100

20,«» 
16,100 

 12,700 
ll.AOQ12; ooo
11, 400 
10200 
9,600 

10,200 
9,600

' 9,600 
9,SOO 
8,400 
7, J90 
7,300

,f,300 
6, 8w 
6,310 
5,880 
«V360 
5,040

.Sept.

4,420 
4,420 
4,310 
4,200 
3,906

4,420 
4,940 
5,570 
7'«50 
7,190

7,088 
6,860 
7,080 
9,000 
9,600

7,850 
6,860 
6,640 
6,200 
6,420

11,400 
10,800 
13,300 
31,900 
24, QOP

18,300 
14,700 
13,300 
12,000 
10, 800

NOTE Discharge, Jan. 18-27, estimated because of ice, from weather records, study, of gage|height 
graph and comparison With records of discharge of Susq*ieb.anna River at Holtwood.   ' '

Monthly discharge of Susquehanna Riser at Havrisburg, Pa., for the year .ending 
< Sept. SO, 1981. r

-. ^ 
[Drainage area, 24,100 square miles.]   ?' 

Month.

October. ......

January ...................... > .,..."...........
Febraas-y. ....... ... ... ..... ...... .
March .........................................
April..........................................
May;... .....^. ................................
JhmdJ. ....... . ......... ....i. :!/-......''...:..
Jtdyu ........................... ̂ . ...........
August . . .3. ...... u-;Ui.r; ..,'..,.:.:.>.  .  .v. ; ;. . . . .;. .
September! ^. .................... j : - ...... i J. .

Discharge in second-feet. '

Maximum.

68,400 
92,100 

110,000 
36,000 
68.400 

169,000 
85,600 

125,^00 
! : 271 '680 

14,700 
!  '.:'. 20,700 

31,200

169,000

Minimum.

» ;! '

7,300 
10,800 
24,000 
13000 
19 WO 
31,200 
22,300 
1&*00 
&880 
6,860 

(5-040 
3^900

3,900

Mean.

19,500 
32,300 
56,700 
23,300 
29,900 
79,700 
38,200 
44,600 
11.400 
9,090 

10,300- 
9,490

30,500

'   Pee  :-' 
square 
mile.

0.810 
1.34 
2.35 

',.!.: ;.;.«67.-' 
1.24 
3.31 
1.69 
1.85 

>' ' < -il47t
.m ..4m
.394

1.27

Run-oft 
in inches.

0.93 
1.50 
2.71 

   ..,UH 
1.29 
3.82 
1.77 
2.13

« ' ;. i.53.".'  '. >4t
.49

  ;  :  .44

17.15
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CHEUAWGO RIVEB, WEAR CHEWANGO FORKS, N. Y.

LOCATION. If miles below Tioughnioga River, 2 miles by road below Chenango 
Forks post office, Broome County, and llf miles above Binghamton and 
mouth.

DRAINAGE AREA. 1,420 square miles (measured by State Conservation Com 
mission of New York). See "Diversions,"

RECORDS AVAILABLE. ^November 11, 1912, to September 30, 1921.
GAGE. Stevens water-gage recorder on left bank on the farm, of Erastus In- 

graham June 13 to September 30, 1921. October 1 to June 13, a Gurley 
7-day graph water-gage recorder was in use.

DISCHARGE MEASUREMENTS. Made from cable 300 feet above gage or by 
wading.

CHANNEL AND CONTROL. Sand, gravel, and small cobblestones; practically 
permanent.

EXTREMES OF DISCHARGE. Maximum stage during year .from water-stage 
recorder, 9.60 feet at 3 a. m. March 10 (discharge, 17,600 second-feet); 
minimum stage, 2.49 feet from 4 to 7 p. m. September 10 and from 8 to 10 
p. m. September 11 (discharge, 225 second-feet).

1912-1921: Maximum stage recorded, 13.7 feet on afternoon of March 
27, 1913 (discharge, 35,500 second-feet); minimum stage recorded, 2.20 
feet several times in August and September, 1913 (discharge, 92 second-feet))'

ICE. Stage-discharge relation affected by ice.
DIVERSIONS. The run-off from 87.3 square miles at head of Chenango River 

and from 15.7 square miles at head of Tioughnioga River is stored in reser* 
voirs and, except for discharge over the spillways, is diverted out of the 
drainage area to the Erie Canal. The drainage area given for Chenango 
River does not include these two areas.

ACCURACY. Stage-discharge relation practically permanent. Revised rating 
curve, fairly welVdefined between 200 and 20,000 second-feet, used through 
out year. Record from Gurley gage unsatisfactory owing to the clock

 stopping frequently. Discharge estimated during these periods. Opera 
tion of Stevens water-stage recorder satisfactory. Daily discharge ascer 
tained by applying to rating table, mean daily gage height, determined by 
inspecting gage-height graph or for days of considerable fluctuation, by 

. averaging the. discharge for intervals of the day. Records good except 
for periods of estimates and when stage-discharge relation was affected

 i by>uce, for which they are fair.

Discharge, measurements of Chenango River near Chenango Forks, N. Y., during 
the year ending Sept. SO, 1921.

;; Date.

Jan. 10
Feb. 5
<;;  6 7 

10 
Man 2

" ''"Madebjr 

B.fiHowe.. I-.'...-....
.....do............;.....
....-do... ...... ... .!.... 
.....do........-..;.....

Gage 
height.

  ''feet. 
03.30
05.50
a. 6. 48 
«6 26

Dis 
charge.

Sec.jt, 
S74,

ly!4(K
1,800 
1,990 
4,730

Date.

Mar. 8
8

June .13 
13

Aug. 8

Made by  

B. F.Howe. ...........
.....do................

Howe and Lauterhahn. 
.....do..................

Gage

F&A. 
8.17
8.22
2.77
2.78 
2.75

DiSr
charge.

Sec.-ft. 
12|600
13,000

401 
426 
389

"'Stage-discharge relation affected by ice.
6 Measurement made through ice above Forest Street Bridge, Binghamton.
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Daily discharge, in second-feet, of Chenango fiptter near, Chenango Forks, N. Y., 
for the year ending Sept. SO,

Day.

l............
2............
3............
4. ...........
5............

6............
7............
8............
9............

10............

12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29........;...
30............
31............

j bct.
7,450
5,140
2,960
2,160
1,780

1,640
1,390
i;i7o
1,090
1,010

914
824
780
738
696

675
656
656
617
579

536
502
493
478
431

439
.,470

656
656
748
717

Nov.

536
780
846
770
696

637
589
545
545
646

696
675
579
510
502

493
1,410
2.240
1,720
1,570

1,660
2,070
7,310
9,850
6,430

4,730
4,060
3,740
3,540
3,050

Dec.

4,720
12,200
10,400
7,510
7,510

8,650
6,820
4,960
3,640
3,240

2,960
2,590
2,420
'5,100

11,400

7,610
5,080
3,960
3,140
2,500

2,420
2,160
3,050
4,060
2,680

2,160
2,000
2,000
2,240

  2,000
1,690

Jan.

1,600
2,,3IO
4,500
3,240
2,770

3,140
2,240
2,330
2,240
1,840

1,690
1,700
1,460
1.510
2,000

2,000
1,530

824
1,000
1,200

1,400
2,000
2,800
2,200
1,100

1,200

[ 960

Feb.

1
f 650

1,200

1,600
1,200

900
650
700

650
700
550
650
500

900
l;600
4,600
2,200
2,000

1,600
1,900
1,700
1,300

900

950
1,000
1,900

Mar.

4,000
5,500

10,000
10,900
6,120

S.i290
12.200
13,200
15,300
15,300

9,850
6,820
9,850
8,360
6,300

6,040
6,040
5430
4,280
4,060

5,080
4,620
3,640
3,240
3,440

4.170
4,730
3,640
3,640
3,850
3,850

Apr.

4,390
4,390
3,850
3,240
2,860

2,300
2,160
2,000
2,080
2,160

1,820
1,620
1,480
1,390
1,320

1,330
1,760
2,420
2,590

.2,000

1,920
2,160
5,190
7,790
4,960

3,500
3,000
2,700
2,600
3,000

May.

3,640
3,440
2,680
2,240
2,260

3,440
2,500
2,000
1,700
1,480

1,330
1,170
1,160
1,290
1,170

1,030
938
879
824
770

696
656
656

700

June.

680
579
536
706

f 500

409
396
375

348
355
368
348
336

336
311
305
329
323

280
264
280
275
275

July.

280
280
275
264
264

280
269
264
264
311

565
952
627
493

1,450

1,770
1,050

728
627
825

1,060
1 320

890
717
627

562
519
454
690
791
717

Aug.

627
583
519
478
424

3S2
368
402
579
527

416
462
728
717
562

486
447
560
748
748

656
527
454
416
375

348
323
292
269
275
264

'Sept.

247m
336

342

323
305
280
264
241

236
236
252
264
247

252
269
342
348
348

348
424
402
336
292

305
292
292
280
236

NOTE. Stage-discharge relation affected by ice Jan. 19-26, and Feb. 4 to Mar. 3; discharge ascertained 
from gage-heights corrected for ice effect by five discharge measurements, study of weather records and com 
parison with record of Susquehanna River at -Conklin. Discharge for following periods when gage did 
not operate estimated from comparative hydrographs: Jan. 27 to Feb. 4, May 24-31, and June 5-12. Dis 
charge for following days based on estimated gage-heights: .Oct. 13-15, 28, 29, Nov. 1-5,13, 14, Dec. 2, 3. 
Mar. 10,11,13, 28-31, Apr. 1,15, 20-24, 26-30, May 13,14,19, June 1,13. Gage-heights from staff gage used 
Sept. 25-30? no automatic record. Braced figures show mean discharge for the periods indicated. .

Monthly discharge of Chenango River near Chenango Forks, N. Y., for the year
ending Sept. SO, 1921.

% 
[Drainage area, 1,420 square miles.]

Month. 
i

October .......................................

January.......................................

March .........................................
April..........................................
May...........................................

July.

September... ..................................

Discharge in second-feet.

Maximum.

7,450 
9,850 

12,200 
4,500 
4,600 

15,300 
7^790 
3,640 

706 
1,770 

748 
424

' 15,300

Minimum.

431 
493 

1,690 
824 
500 

3,240 
1,320 

666 
264 
264 
264 
236

236

Mean.

1,260 
2,110 
4,610 
1,820 
1,230 
6,730 
2,810 
1,400 

414 
651 
482 
301

2,000

Per 
square 
mile.

0.887 
1.49 
3.25 
1.28 
.866 

4.74 
1.98 
.986 
.292 
.458 
.339 
.212

1.41

Run-off 
in inches.

1.02 
1.66 
3.75 
1.48 
.90 

5.46 
2.21 
1.14 
.33 
.53 
.39 
.24

19.11



242 SURFACE WAtfiER I.

Tio0A RIVER HEAR sawiws, w. T.

LOCATION. At highway bridge one-fourth mile below mouth of Canisteo River, 
near Erwins, Steuben County, and 3 miles above town of Painted Post, 
where Tioga and Cohocton rivers unite to form Chemung River.

DRAINAGE ABE A. 1,320 square miles (furnished by Mr. Robert 0. Hayt).
RECORDS AVAILABLE. July 12, 1918, to September 30, 1921.
GAGE. Chain gage near left abutment, downstream side of bridge; read by 

Loren King.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL, Bed composed of well-compacted gravel; probably 

permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year, 10.02 feet at 

8.35 a. m. February 17 (discharge, about 17,000 second-feet); minimum 
stage recorded, 0.80 foot several times August 24 to September 2 (discharge, 
30 second-feet).

1918-1921: Maximum stage recorded, 16.4 feet at 4 p. m. May 22, 
1919 (beyond the limits of present rating curve); minimum stage recorded 
in 1921.

ICE. Stage-discharge relation affected by ice.
REGULATION. Storage not sufficient to affect the seasonal flow,
ACCURACY. Stage-discharge relation practically permanent during year, except 

as affeeted^by ice. Rating curve fairly well defined from 100 to 200 second- 
feet and well defined from 200 to 13,000 second-feet; extended beyond these 
limits. Gage read to quarter-tenths twice daily. Daily discharge ascer 
tained by applying mean daily gage height to rating table. Open-water 
records good; records for periods of ice effect and when gage was not read 
fair.

Discharge measurements of Tioga River near Srwins, N. Y., during the year ending
Sept. SO, 1921.

Date.

Jan. 28
Feb. 6

25

Made by 

.....do..................

.....do..................

Gage 
height

Feet, 
fl 1.88
«2.06
01.78

Dis 
charge.

See.-ft.
01 Q

299

Date.

Feb. 25

Made by 

Lauterhahn and Howe.

A
Feet. 
ol.72

1.35

' Dis 
charge.

Sec.jt. 
297
200

« Stage-discharge relation affected by ice.



' BASIN.

Daily discharge, in seeon&-fe&, of '¥iog<af'I$0er*near rSriffms, N. Y., for the'year
ending Sept. SO, 1921.

Day.

1..... .........
2..............
3.. ...I.. ......
4..............
5..... .........

6..............
7..............
8..............
»......,.....;.
10..............

11... ...,......>
12..............
13.... v,-.'.-. ......
14..............
!&..... .........

16..............
17..............
18..............
49.. ............
20..............

21..............
22..............
23... : .. .........
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

4 090
1,626
L020

625
520

450
366
306
270
250

200
215
200
195
166

142
146
154

  1^4
134

180
118us 1
112
118

112
121
115
205
240
240

Nov.

24flj jjnj,
34O
384
336

240
205
200
190
195

(200
166
146
154
158

150
432
700
780
940

1,620
3,080
2,620
3,410
2,080

1.960
1,620
1,620
1,420
1,420

Dec.

,,1,840
'5,360
5,760
2,480
1,840

1,840

1,620
3,580

' 1,730
1,330
1.100

860
860

780
780
900

1,520
860

760
660
780
660
625
700

Jan.

700
1 940
1,420

940
780

860
660
700
66ft
625

625
492
366
300
260

230
200
180
180
150

'*  280
,400
700
708
320

220
170
190
190
240
300

Feb.

340
340
300.
300
280

550
500
380
320
320

320
300
320
260
260

280
13,000
2,800
1,700

700

750
800
750
650
480

600
  700
1,520

Mar.

J,d8O
£620
7,010
4,270
2,080

1,980
11.2W
5370
7,91ft
7,010

3' 080
6^790
4,270
3,240

3,240
;2,620
1,960
1,620
1,620

2,080
1,840
1,420
1.380
1,620

1,790
1 960
1,520
2,620
2,080
1,730

Apr,

3,240
2,920
2,210
1,620
1,420

-1.240
1,060
1,020

980
1,100

. 980
940

  740
660
660

625
980

1.020
940
820

740
700

1,060
8,380
2,920

2.080
1,620
1,330
1,240
1,960

May.

2,620
2,770
1,840
1,620
1,840

2,770
2,080
1,420
1,150
1,000

860
740

. 740
780
660

548
464
432
390
396

312
318'306
527
420

860
625
4fi4
372

1,100
740

June.

590
520
390
372
354

276
220
195
166
230

170
170

J225
190
154

134'  124
138
146
130

115
94
76
94
82

62
118

-124
154
200

July,

" 276
240
180
120
97

85
. 100

112
- 73

97

  88
106

i ,112
118,940 r

625
899
230

' 180
1,470

 940
Wl330*
250
190

190
US

. joe
138
162
124

(4-ug,,
.) . , < .. 

115
118

;115
134
US

103
118
294
300
195

. 146,
M '190
146,
127

!W
 :.:!.» 

138
150
112

78
73
73

<- 38
36

34
1 48'

43
38
32
38

.Sept.

.-. & ' '32
46

860
330
2&
548-
270
150
134

146
270
215

, 154
' 124

11?
150
513
378

;' 260

27ft
1,150

780
318
265

250
245
220
195
190

-i...*j

NOTE.  Discharge, Jan. 14 to Feb. 26, determined from gage-heigbts corrected for ice efleet by four discharge 
measurements, study of weather records, and comparison with records of Ohemung and Cohocton rivers. 
Discharge, Dee. 7-13, estimated as 1,200 seeoad*feet from comparative hydrographs. Gage not read Oct. 
31, Nov. 1, Dec. 26, Mar. 26, May 10, July 4, 22, Aug. 25 and 28; discharge estimated or interpolated.

Monthly discharge of Tioga River near Erwins, N. Y., for the year ending Sept.

[Drainage area, 1,320 square miles.]

Month.

October. ......................................

January .......................................

March. ........................................
April..........................................
May.

July.. ...................................
August ........................................

x The year ................................

Discharge in s«coad-feet . ' 

Maximum.

4,090 
3,410 
5,960 
1,420 

13,000 
11,200 
8,380 
2,770 

590 
1,470 

300 
1,150

13,000

Minimum.

112 
146 
625 
150 
260 

1,380 
625 
306 
62 
73 
32 
32

32

Mean.

414 
905 

1,560 
483 

1,060 
3,380 
1,570 
1,010 

200 
280 
114 
295

941

Per 
square 
mile.

0.314 
.686 

1.18 
.366 
.803 

2.56 
1,19 
.765 
.152 
.212 
.086 
.223

.713

Run-off 
in inches.

0.36 
.77 

1.36 
.42 
.84 

2.95 
1.33 
.88 
.17 
.24 
.10 
.25

9.67



244 SURFACE WATER SUPPLY, 1931, PABT I.

CHEHTTHG RIVER AT CHEMtTHTG, HT. Y. ;

LOCATION. At new highway bridge midway between Chemung, Chemung 
County, N. Y., and Willawana, Pa., half a mile upstream from State line 

' and 10 miles above mouth.
DRAINAGE AREA. 2,440 square miles.
RECORDS AVAILABLE. September 7, 1903, to September 30, 1921.
GAGE. Tape gage at upstream side of right span of bridge; read by D. L. 

Orcutt.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Sand and gravel; occasionally shifting.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 11.55 feet at 

11.30 a. m. February 17 (discharge, 26,300 second-feet); minimum stage 
recorded, 1.74 feet at 5 p. m. September 3 (discharge, 144 second-feet).

1903-1921: Maximum stage recorded, 17.96 feet at 7 a. m. March 15, 
1918 (discharge, about 67,000 second-feet); minimum stage recorded, 1.47 
feet at 7 a. m. August 14, 1911 (discharge, about 49 second-feet).

ICE. Stage-discharge relation affected by ice.
REGULATION. Power is developed above the station, the largest plant being at 

Elmira, N. Y.
ACCURACY. Stage-discharge relation changed at time of spring break-up. 

Rating curves used, October 1 to February 14 and February 15 to Septem 
ber 30, well defined between 200 and 45,000 second-feet. Gage read to 
hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Open-water records good; records for 
period of ice effect, fair.

Discharge measurements of Chemung River at Chemung, N. Y., during the year 
ending September 30, 1981.

Date.

Jan. 18
Feb. 3

18
 Mar. 3

Made by  

B. F. Howe............
.....do..................
.....do..................
.....do..................

Gage 
height.

Feet. 
"2.84

6.62
8.44

Dis 
charge.

Sec.Jt. 
324
594

7.370
13,400

Date.

Mar. 4

11
Sept. 14

Made by 

Howe and Lauterhahn.
.....do.......... __ ...
Shupe and Covert    

height.

Feet. 
6.92
2.24
2.21
2.08

Dis 
charge.

See.-ft. 
8,410

409
391
272

<* Stage-discharge relation affected by ice.



, -, S¥SQpBHANNA, jRIVEfl BASIN. 245

Daily discharge, in 88cond-/§et, of' Chemm® River v&,  hem%«gr, N. Y., for the year 
ending September 30, 1921.

Day.

1. ..........
2...........
3...........
4...........
5...........

6. ..........
7...........
8...........
9...........

10...........

11...........
12. .'.........
13...........
14. ..........
15...........

16...........
17...........
18...........
19...........
20...........

21...........
22...........
23...........
24...........
25...........

26...........
27...........
28. ..........
29...........
30...........
31...........

Oct.

5,760
4 a art
2 iifi
1,480
1,150

1.000
870
750
670
ana

532
11 A

490
477
458

JOO

407
389
383
371

365
354
332
321
321

321
321
Qol

389
438
490

Nov.'*

444
407
444
484
567

504
458
432
425
401

401
383
389
377
348

360
790

1,540
1,730
1,730

2,000
2,930
5,300
7,560
4,S60

4,040
3,480
3,100
3,100
2,760

Dec.

3,100
13.100
9,700
6,000
4,650

4,240
3,460
2,930
2,290,
1,860

1,730
1,600
1,480

.1,730
6,490

3,460
2,600
2,000
1,730
1,420

1,300
1,150
1,420
2,290
1,860

1,360
1,000
1,360
1,250
1,050
1,150

Jan.

870
1,260
2,600
2,140
1,730

1,730
1,420
1,360
1 480
1,300

1,100
950
750
600
750

6 r>0
500
320
500
750

750
950

1,300
1,400

750

600
600
750
750
650
550

Feb.

500
500
600
600
550

800
850
700
650
650

600
600
500
600
585

620
26,600
'8, 110
3,440
2,740

1,850
1,590
1,470
1,350

950

820
995

1,190

: Mar.

'6,720
3,280

13, MO
11,000
5,060

3,820
11,700
12,700
16,000
16,400

9,350
  6,470
13,400
10,300
7,250

5,980
5,060
4,220
3 440
3,260

3,820
3,440
2,910

2,430

3,080
3,440
2 740
4^020
3,260
2,910'

Apr.

4,220
5,060
4,020
3,280
2,740

2,280
.1,410
1,720
1,590
1,850

1,590
1,410
1,300
1,190
1,090

1,090
. 1, 140

1,590
1,590
1,410

1,240
1,190
2,910

14,200
6,720

4,420
3j280
2,580
2,130
2,280

May.

2,910
A <tafi
3,440
2,740
3,080

5,280
3,440
2,580
2,130
1,720

1,410
1,190
1,149
1,140
1,09Q

850
860
780
740
700

620
585
585
620
780

780
995
820
740

1,590
1,240

June.

995
  90S
740
620
550

511
466
433
408
384

366
384
384
420
388

336
312

' 308
295
285

260
250
241
232
214

214
189
223
232
270

July.

336
40g:
360
306

. 285

250
250
218
210
280

290
280
260
270
324

1,H»
820537'

433
459

1,410
905
660
524
446

398
348
312
348
324
312

Aug.

306
318
300
290
324

300
280
585
472
472

372
348
366
348
842

318
285
348
360
324

300
290
270
270
255

228
205
185
193
185
181

Sept.

' 165
165
158
173
820

492
524
537
390

265
241
348
300
260

241
232
246
492
585

459
396
995
620
472

384
360
348
324
285

NOTE. Discharge, Jan. 12 to Feb. 14, determined from gage-heights corrected for ice effect by two dis - 
charge measurements, study of weather records, and comparison, with records of Tioga and Gohocton 
rivers.

Monthly discharge of Chemung River at Chemung, AT. Y., for the year ending Sep 
tember 30, 1921.

[Drainage area, 2,440 square miles.]

Month.

November. ........ ...........................

February. .....................................

July...........................................
August........................................

Discharge in second-feet.

Maximum.

5,760 
7,560 

13,100 
2,600 

26,600 
16,400 
14,200 
5,280 

995 
1,410 

585 
995

26,600

Minimum.

321 
348 

1,000 
320 
500 

2,430 
1,090 

585 
189 
210 
181 
158

158

Mean.

874 
1,720 
2,930 
1,030 
2,180 
6,610 
2,750 
1,650 

393 
443 
310 
386

1,780

Per 
square 
mile.

0.358 
.705 

1.20 
.422 
.893 

2.71 
1.13 
.676 
.161 
.182 
.127 
.158

.730

Run-off in 
inches.

0.41 
.79 

1.38 
.49 
.93 

3.12 
1.26 
.78 
.18 
.21 
.15 
.18

9.88



SURFACE WATER' PART I.

CO^OCTON RIVER NEAR CAMPBELL, IT. Y.

LOCATION. At highway bridge known locally as Red Bridge, 2 miles upstream, 
from Campbell, Steuben County, midway between Campbell and Savona.

DEAINAGE AEEA. 480 square miles (furnished by Mr. Robert O.- Hayt).
RECORDS AVAILABLE. July 11, 1918, to September 30, 1921.
GAGE.-^Chain gage secured to the downstream handrail of the bridge near the 

left abutment; read by Dora Wood. ""
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Firmly bedded gravel, not likely to shift.
EXTREMES OP DISCHARGE, Maximum stage recorded during yeai, 4.48 feet at 

8 a. m. February 17 (discharge, 3,290 second-feet); minimum discharge, 
about 16 second-feet at 7.15 a. m. September 30.

1918-1921: Maximum stage recorded, 8.62 feet at noon March 12, 1920 
(discharge, 11,300 second-feet); minimum discharge recorded, that of 
September 30, 1921.

ICE. Stage-discharge relation affected by ice.
REGULATION. Seasonal distribution of flow is probably not affected by small 

reservoirs above.
ACCURACY. Stage-discharge relation practically permanent above gage height 

1.50 feet; affected by aquatic growth in channel during summer. Rating 
curve well denned from 350 to 6,500 second-feet. Gage read to quarter- 
tenths twice daily. Daily discharge ascertained by applying to rating table

, the mean daily gage height, corrected fqr backwater effect as determined by 
discharge measurements. Records fair.

Discharge measurements of Cohocton River near Campbell, N. Y., divring the year
ending Sept. SO, 19%1.

Date.

Oct. 13
Jan. 27
Feb. 5 

25

Made by 

.....do................. 

.....do.................

3B.
Feet. 

0.89

ol.74 
1.25

Di:*-
charge.

Sec.-ft.
>Q7

309
162 
246

Date.

Sept. 14 
14

Made by 

.....do.................
Shupe and Covert. ..... 
.....ao.. ...............

&,
Feet. 

1.31
.91
.91 
.92

Dis 
charge.

See.-ft. 
279
87
35. 8 
41.2

Stage-discharge relation afleeted by ice.



discharge, in *8£on&$e8tr> af ®oh&et«afi;1M»er new  #m<pbell, AT. F., /or 
ending Sept. SO, 1921.

Day. Oct. Nov. Dec, Jan. Feb. Mar. Apr. May. June. 'July, Aug. Sept.,

22.

24...
25...

26.
27.
28.
29.
30.
31.

595

241
193

158
, 123

107
99
92

87

80
92

441
141
109

1,400
1,130

965

87
. «-;

135
126

123
102
186
117
102

94
89

104
138
102

102

186
193
232

,28*f 350, 
650 ! 376 

'938 r 331' 
402 
35flf

650
616

, 549
617
457

350
487
,331
326
307
149

2,900

275

' 800
.800

1,860
1,220

955

1,130 
2., 640 
2,1 SO4 
2,390 
1,920

1,500 
1,310 
2^030 
1,500

915.
838
725
650

616
549

457
430

402

402

650
511
457 
402- 
345

316
316
312
340
312

266
253

232

216

302 
,33ft 
249

016
S75:

549
430
402

543
424
392
446

446
336
307
262
220

201 
208 
m

158 
'151

,M7 
141

147
129

253
212

193leg.
HI 109 ' 
104,

89 
89 
94 
94 
SO

84 
112 
117; 
102 
106

108
94
92

792,

96

168

164

138
132

:. W

123

141
197

164

178.
178

sie
201
341

( 336

168

307
1Z5. 175^ 

182 
175

471

168

151
151
138
132

126
W4 
120 
123

182

t»

80
87

51
58

66
51
109

55

47
55

64 
66 
66 
51 
3f

45
45
141

* 71 
49

49
39
42
37
23

23
33

21

NOTE,   Discharge, Jan. 14 to Feb. 16, determined from gftge heights corrected for ice effect by two dis 
charge measurements, study of weather records, and comparison with records of Chemung and Tioga 
rivers, "No gage-height record Feb. 2ft, 24, 25, Aug. 15 and 17-20; discharge estimated. Stage-discharge 
relation affected by aquatic growth Oct. 1 to Nov. 10, and May 1 to Sept. 30. Braced figure shows mean 
discharge for period indicated.   :M ,H. i M'

Monthly discharge of Cohocton River near C&tnpbett, N. Y., for the year ending
Sept. 80, 19®1.

[Drainage area, 480 square miles.]

Month.

October. ......................................

December........... ..........................

February ......................................
March.........................................
April..........................................
Xfirtr

June...........................................
July...........................................
August ........................................

Discharge in second-feet.

Maximum.

595 
1.040 
1,920 

549 
2,900 
2,640 
1,220 

543 
193 
452 
232 
141

2.900

Minimum .

71 
87 

149 
60 

100 
340 
21R 
117
m m 
»
21
81*

Mean.

130 
302 
550 
283 
368 

1,050 
410 
231
m 
m
124
52.8

Per 
square 
mile.

0.271 
.629 

1.15
.590 
.767 

2.19 
.854 
.481 
.225 
.415 
.258 
.110

* '  ' 318" -*( ' .6S2!' 
I

RUD-Ofl
in inches.

0.31 
.70 

1.33 
.68
.m

2.52 
.95 
.55 
.25 
.48 
.30 
.12

S.99
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TOWANDA CREEK NEAR MONROETOK, PA.

LOCATION. At single-span steel highway bridge li miles southwest of Monroe- 
ton, Bradford County.

DRAINAGE AREA. 218 square miles.
RECORDS AVAILABLE. January 30, 1914, to September 30, 1921. Records 

prior to October 1, 1920, are contained in annual reports of the Water Supply 
Commission of Pennsylvania.

GAGE. Chain gage attached to downstream side of bridge; read by Leon D. 
Pepper.

DISCHARGE MEASUREMENTs.-^-Made from downstream side of bridge or by 
wading.

CHANNEL AND CONTROL. -Neither bank is subject to overflow. Bed is com 
posed of coarse gravel. Control consists of the foundation timbers of an 
old wooden dam and a gravel bar which probably shifts.

 EXTREMES OF DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 5.7 feet at 7 p. m. April 23 (discharge, about 5,300 second-feet); 
minimum stage, 1.58 feet at 5 p. m. September 1 (discharge, 9 seeond-feet).

ICE. Stage-discharge relation usually affected by ice. .
ACCURACY. Stage-discharge relation prSbably permanent throughout year 

except when affected by ice. Rating curve well defined between 10 and 
500 second-feet and fairly well defined from 500 to 2,000 second-feet. Gage 
read to hundredths twice daily. Records good except for high stages, fpr 
which they are fair.

Discharge measurements of Towanda Creek near -Monroeton, Pa., during the year.
ending.$ept. 80,

Date.

Apr. 11
Sept. 14

Made by- Gage 
heignt.

Feet. 
2.721
1.77

Dis 
charge.

'* :;

13.0
  t<



STJSQTJEHAlsrNA RIVER BASIN.

Daily discharge, in 8&bna~feet, of * Towanda Creek riear Monroeton, Pa., for the 
, year ending Sept. 30, 1921. r

Day.

l.... r ... ......
2..............
3..............
4..............
5....,.^......

6. ............
7..............
8..............
9.....1. ...., ,
10..............

11..............
12..............
13..............
14..............
15..............

16............ V.
17..............
18..............
19..............
20..............

21......;.......
22..............
231.............
2.4»........:.':..
26.......... ..
27..............
28i. ...... .......
29..............
30..........
31..............

Oct.

1,10ft
31t
191
151
126

115
112
80
72
66

,60
56
54
50
45

45
50
46
39
36

3d
32
32
32
32

26
32

148
300
282
177

Nov.

136
128
254
205
163

136
121
121
115
112

108
98
88
70
72
72"

930
877
510
557

591
591

1.160
877
644

540
472

',451
382
306

Dec.

1 500
2'09()
1,'040

720
672

525
395
318
264
242

226
205
186

1,500
1,500

772
525
416
306
270

237
196
451
353
250

177
254
186
270
232
196

Jan.

205
186
181
159
151

144
121
132
167-
151

105
108
95
95

155

132
95
70
60
80

144
343
382
226
136

191
167

H159
1&
163
167

Feb.

167
167
144
132
159

472
300
151
155
121

'21
144
144
108
172

409
1,660

625
362
362

324
300
215
206
172

167
144
382

Mar.

930
825

1,500
930
582

654
1,910
2,380
2,580
1,910

1,100
825

1,040
741
663

1,160
644
510
409
428

409
409
343
306

1,040

608
480
451

388
356

Apr.

825
625
591
480
388

318
282
259
343
294

232
205
181
167
177

191
380
318
276

. 248

220
177

1,220
1,580

804

540
409
318

v 282
324

May.

1,040
930
582
480
625

557
430
324
259
220

. 181
163
226
196
144

125
102
95.
 85
,75

, 62
50
85
92

121

186
121
78

121
144
102,

Jane.

., 80
66
58

112
6g-

52
46
41

  34
27

29
37
41
34
26

21
20
24
20
IS

16
15
15
15
13

13
13
15
20
19

July.

2530'
22,
17
IS

82
32
17
17
18

22
58
22
19
36

46
21
17
16

t . 14&

«2
32  22
18
16

15
13
13
14
20
20

AWg;

  17
15
22
21
18
15'

17
27
19
15

14
26
17
18
16

15
13
13
13
m
11
11ir
j&
10

10
10
w

9
9
9

S^t^

9
10
12
20
19

18
19
IS
15
15

B
16
15
12
12

12
12
18
25,-ir
17
90
54
29
22

20
16
IT
16
13

NOTE. Discharge, Jan. 18-20, estimated because of ice, from weather records, study of gage-height graph. 
and comparison with records for Lycoming Creek near Trout Bun. Discharge, Sept. 9-13, estimated 
because of no gage-height record, from discharge of Lycoming Creek near Trout Bun.

Monthly discharge of Towanda Creek near Monroeton, Pa., for the year ending
Sept. SO, 1981. , * -,

[Drainage area, 218 square mites.]

Month.

October. ......................................

.{December. ....................................

March.........................................
April..........................................
May........... ................................

July..............._.........................

Discharge in second-feet.

Maximum.

1.100 
1,160 
2,090 

382 
1,660 
2,580 
1.580 
1,040 

112 
148 
27 
90

2,580

Minimum.

26 
70 

177 
60 

108 
306 
167 
50 
13 
13 
9 
9

9

Mean.

127 
363 
532 
156 
284 
871 
420 
258 
33.6 
29.8 
145 
20.0

259

Per 
square 
mile.

0.583 
1.67 
2.44 
.716 

1.30 
4.00 
1.93 
1.18 
.154 
.137 
.067 
.092

1.19

Run-off 
in inches.

0.67 
1.86 
2.81 
.83 

1.35 
4.61 
2.15 
1.36 
.17 
.16 
.08 
.10

16.15
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TTTNKHAIWOCK CREEK AT DIX01T, PA. , ,.

LOCATION. At single-span steel highway bridge at Dixon, Wyoming County, 
2 miles east of Tunkhannock.

DRAINAGE AREA. 393 square miles.
RECORDS AVAILABLE. January 28, 1914, to September 30, 1921. Eecords prior 

to October 1, 1918, are contained in annual reports Of thfe Water Supply 
Commission of Pennsylvania.

GAGE. Chain gage attached to upstream side of bridge; read by N. L. Kneller.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 

wading.
CHANNEL AND CONTROL. Right bank is high, steep, and not overflowed; left 

is low but not subject to overflow. Bed is composed of coarse gravel. Control 
is a riffle, where the bed is composed of boulders, about 300 feet below gage; 
permanent.

EXTREMES OF DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 9.3 feet at midnight September 30 (discharge, about 9,900 second- 
feet); minimum stage, 1.00 foot at 5;pi m, August 29 and several times in 
September (discharge, 15second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. ^Stage-discharge relation permanent throughout year. Rating 

curve well defined between 100 and 4,000 £eeon<I-feet. Gage read to hunt- 
dredths twice daily. Daily discharge ascertained by applying mean daHjr. 
gage height to rating table. Records good.

Discharge measurements-of Tunkhannock: Creek at Dixon, Pa., during the year
ending Sept. 30, t$2L ' ' -

[Made by H. J. Mclntyre.]

:".-::,J "" .  . ' " : , -' IMtC, . * -V ' : O     II? :}'\^

my n..... ...............................................!.......... ...................

3ft
"jte.v

2.21
1.84

iuis-vjw$*

««6^1f. 
336
196



. Uluv]

M Disan, Pa.i fof the %edr

' F«b. Al^r
- ^.!-Jl

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

27. 28'.

29.
30.
31.

,570, 

'$95

250
320
272
242
229

188
169
142
135

120
162
770
770
840
570

950

735
630
effl*

' 570 
570

510
450
396

370
2,120
1,500
1.070
8?5

840
770

2,450
B,010
1,500

1,230 
990

1,070 
 9§ff 
875

4980

1,600
1 320
1,030
840
770

735
700

1,900
1,410

570
600

1,070
840
570

395
450
510
395
422
395

395
242

480

188
188
142

2,480
1.110
610
510

272

216 I 200 
216 ! 250 
188 | 1,800 
162 L.....
177 .......
345 .......

  4/130

,i,i9tJ
990 
770s

. 84,0;

840,
910
630
665

1,500

1,190
1,070
875 
700 
630> 
700

395
345

  250

250 
IjlW 

950 
96d 
665

.V-.570 
510 

1,110 
1,900 
1,030

840
630
540
450
570

840

,480
 m-
395 
«!6 
350
,JM!.

808
177

345'-272

177

142
152
111

100
92

111
100
129

250
135
92
177
162
120

> »'«*«

,47, .!,.¥

47
44

200

152
85
60
47
42

42

' 1 <"', ''-"I

4*4 
229 
>20S

18
22
22

13

2l 
21

,§5
16

>/21 
21 
18

16
16
18
18
27

27
169
152
60
44

47
42

Monthly discharge of Tunkhanhock Creek*at foixon, Pa., for the year ending
Sept. $0,%981. , . ; . ; .

[Drainage area, 393 square miles.]

  M6nth.

" March, t. ^ ^
April..........................................
May...........................................

Septetobdr......... :.. . ;t     .s. . a

Discharge io seomd-feet. ;

Maximum.

3,500 
2,560 
4,700 

  950 
2,450 

  5,800 
^900 
£llO

iod
200 

  229 '169

5,800

___

IflO 
345 
340 
162 
142
flSO' 

92
- , 27: 

 32

    - . v'45

J5

Mean.

«52 
988 

1,290

473 
1.790 

700 
285 

'40.5. 
s 67.5 

56.8 
35.4

566

Per 
square 
mile.

1.66 
2.51 
3.28 
.972 

1.20 
4.55 
1.78 
.725 
.103 

' .172 
.145 
.090

1.44

Run-off 
in inches.

2.' 80 
3,78

1^25
1*99

;84. . - m
.20

- .,-..'17 
.10

19.52

LACKAWAWNA RIVBR AT MOOSIC, PA.

.  -^t si»gle-«pan steel highway 
>f Moosie, Lackawanna CountyJ"^   :;; 
DRAINAGE ABEA.-^-265 aquare miles, ,'.' r

Jlivef, Street -or Moosie Roaci,



252 SURFACE WATER SUPI'tY, I921y f»ART I.

RECORDS^ AVAIL ABLE. ̂  August 8, 1913, to iBeptember 30, 1921. Records prior
to October 1, 1919, are contained in annual reports of the Water Supply
Commission of Pennsylvania. 

GAGB.jr-Chain gage attached to downstream aide of bridge; read by Nelson B.
Ross.   . 

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
AJTD CONTROL. Banks are high an;d not subject to overflow.   Bed is

composed of culm and rocks. , Control for lowstagea is a slight riffle about
50 feet below gage; for medium and high stages is a pronounced riffle about
1,000 feet downstream; occasionally,shifting. '

OF DISCHARGE. rMaximum stage during year, 5.4Q feet at 8 a. m.
March 10 (discharge, 3,800 seeond4eet); minimum, 1.82 feet at 5 p. n>.
September 5 (discharge, 84 second-feet). 

ICE. Stage-discharge relation seldom affected by ice. 
ACCURACY. Stage-discharge relation probably permanent throughout year.

Rating curve, fairly well defined between 100 a'nd 1,600 second-feet. Gage
read to hundredths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table. Records fair.

Discharge measurements of fjackawanna River at Moosic, Pa., during the year
ending Sept. SO, 1921. 
[Made by H. J. Mclntyre.]

»
Date.

Apr. 14..............................................................................
May 16.. ......»...............;.....,..... .............. v.............. ,,.... ..L.

Gage 
height.

Feet. 
2.33
2.38

Dis 
charge.

' Sec.-fK   
321
,350

Daily discharge, in second-feet, of Lackawanna River at Moosic, Pa., for the year
ending Sept. SO, 1981.

Day.

1..............
2..............
3..............
4..............
5..............

6...;..........
7..............
8..............
9..............
10..............

11...............
12..............
13;.............
14..............
15..............

iC ............
17..............
18..............
 W...........'.i.
20..............

21..............
22.:............
23..............
24..............
25..............

26; .: :.... '..A-.
27..............
28..............
29..............
30..............q-i

Oct.

1,600
1,220
v 880 ;

685
580

510
450
390
320
305

290
290
290

» 275
260

240
290
240
230,
230

200
190
180
148
172

172
225
720
720
650
545

Nov.

480
480

1,310
960
800

615
545
580
510
450

  -aao
390
384
320
305

320
,960

: SOO
:685
615

580
580

1,600
1,500"
1,080

' 840
720
685
650
580

Ded.

1 800
2^720
2,000
1,4(K1
1,600

1,400
1,040
800
650
65fl

«15
545
§10

1,500
1,600

1,130
«20
800
120
615

545
450
760
72»
545

510
480
450
366
354
342

Jan.

oqn
JKA

&ttf\
420
070

354
310
450
378
300

280
275
270
450
615

480
390

280
275

285
384
510

  378
360

348
260
230
230
250
01 A

Feb.

- 250
235
230
220
255

325
285
270
260
,240

. 270
260
240
290

7285

300
615

: 580
  ' 420

342
342
342
18HJV
285

270
300
840

Mar.

1,040
920

2,000
2,000
1,400

1,400
2,110
2,860
2,860
3,000

1,900
1,400
1,400
1,130
960

1,040
960
880
760
720

760
685
580

. * 545-
840

1,130
1,080
920
800
650
580

Apr.

880
760
685
615
K4E

480
450
450
480

. 420

372
360
348
305

. 336

305
1,040
800
650
615

510
480
720
MM
880

7i20350'
545

  480
650

May.

1,130
1,040
840
685
72ft

615
545
480
450
450

'480,
390
450
480

.. 348

320
270
235
240
230

230
225
240

. : 220.
265

320
> 2fiQ

230
:27tt
310

  300

June.

225
190
230
210

185
172
180
176
164

172
148
144
156
144

140
. 190
,,164
132
104

124
124
136
136
104

1 iotr
'Mft

. 132
120
144

July.

172
190
148
116
124

124
104
100
98
305

510
320

..230,
172
390

450
.: aos

240
. 210

720

545
390
280
240
200

185
 : H72

' 148
148

,,164
  144"

Aug.

144
180
172
148
140

140
140
285
172
148

140
205
18ft
148
140

144
.140
172
152.
140

108
116
124
132
132
'124

'   m
116
11«
,108     '   »

Sept.

  36
140
180
lift
S8

132
108
98
100

> 100

120
t 108

100
JBO
100

100
ISO
98

r 96
100

132
250
160
136
108

^6
132
96- ; -'«
124



SUSQUEHANNA RIVER BASIN.

Monthly discharge of Lackawanna River at Moosic, Pa., for the year ending Sept. SO,
1921.

[Drainage area, 265 square miles.]

Month.

February.....................................

April.........................................
May

July..........................................

 

'

"

 

Discharge in second-feet.

Maximum.

1,600 
1,600 
2,720 

615 
840 

3,000 
1,220 
1,130 

250 
720 
285 
250

3,000

Minimum.

148 
305 
342 
230 
220 
545 
305 
220 
100 
98 
98 
88

88

Mean.

435 
690 
921 
354 
330 

1,270 
592 
428 
157 
247 
146 
121

476

Per 
square 
mile.

1.64 
2.60 
3.48 
1.34 
1.25 
4.79 
2.23 
1.62 
.592 
.932 
.551 
.457

1.80

Run-off 
in inches.

1.89 
'2.90 
4.01 
1.54 
1.30 
5.52 
2.49 
1.87 
.66 

1.07 
.64 
.51

24.40

WAPWALLOPEKT CREEK NEAR WAPWALLOPEK, PA.

LOCATION. At single-span steel highway bridge known as Harts Bridge, 3i miles 
southeast of Wapwallopen, Luzerne County, and 3| miles above mouth 
of creek.

DRAINAGE AREA. 46 square miles.j
RECORDS AVAILABLE. October 24, J1919, to September 30,1921.
GAGE. Chain gage attached to downstream side of bridge; read by Calvin P. 

Readier.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 

wading.
CHANNEL AND CONTROL. Left bank is high and not subject to overflow; right 

is of medium height and is overflowed at extremely high stages. Bed is 
composed of gravel and boulders. Control is a riffle about 1,000 feet below 
gage, where bed is composed 4>f a compact formation of coarse gravel and 
boulders; probably permanent.

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 4.2 feet at 9 p. m. March 3 (discharge, 580 second-feet); minimum 
stage, 0.90 foot at 6 p. m. July 26 and several times in September (discharge, 
5 second-feet.)

ICE. Stage-discharge relation usually affected by ice.
REGULATION. Operation of gristmills above station may cause variation in 

stage during low stages. Theife is very little storage at mill dam 1J miles 
above gage; at dam 3| miles iabove gage there is some storage, and flow 
during part of day at time of lovtf water can probably be stored.

ACCURACY. Stage-discharge relation permanent throughout year except when 
affected by ice. Rating curve i airly well defined between 15 and 300 second- 
feet. Gage read to hundredth twice daily. Daily discharge ascertained 
by applying mean daily gage height to rating table. Records good except 
for extreme stages, for which they are fair.

COOPERATION. Station is maintained in cooperation with M. O. Leighton, 
consulting engineer, Washington, D. Ci ?

The following discharge measurement was made by H. J. Mclntyre: 
May 12,1921: Gage height, 1.80 feet; discharge, 68 Second-feet.
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Daily discharge, in second-feet, of Wapwallopen Creek near Wapwallopen, Pa. 
for the year ending Sept. SO, 1921.

Day.

1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20........ . ..

21......... ....
22..............
23..............
24..............
25..............

26..........;...
27..............
28..............
29.......
30.,.. ..........
31..............

Oct.

221
122
on
62
51

46
46
43
35
30

31
VI
9fi

26
24

79
17
nt\

16

is
 iq

10
12
17

1 A

IV)

122
CO

ifi

Oft

Nov.

36
31
144
136
102

60
55
50
46
53

47
O7

°.Q

36
07

36
184
122
94
85

7ft
AQ

59
7ft
on

102
QO

OQ
Q-l

76

Dec.

176
184
1 ^Q

151
136

129
115
95
OR

,78

7Q
<\9

60
Wl

108
95
03
83

7ft
69
151
102
75

91

70
55
65
54

Jan.

58
55
58
52
50

46
46
53
46
40

32
Oft

no

32
ifi

48
Qfi

00

Oft

28

40
62
58
AH
43
OQ

3407
09
So
93

Feb.

59
46
46
41
61

85
61
49
47
AS

49
46
46
41
62

90
84
71
63
36

50
7^
102
KQ

40

en

70
TOO

Mar.

193
202
400
350
212

202
221
212
791
250

221
91 9

184
144

144
122
115
102
95

OS
89
77
87
122

<w
85

77
69
67

Apr.

76
70
63
58
56

53
48
51' 54
49

46
/IK

40d."*

47
75
53
57
57

54
51

202'wn
151

19Q

108
9C
88

108

May.

230
184
151
151
19*

136
115
102* 89
83

79
81

122
89
85

69
53
49
Afi
42

39
36
71
50
<tfi

52
47
42
4.K

76
33

June.

23
22
21
82
36

30
23
22
20
19

20
30
19
12
16

12
11
12.
12
12

10
9
10
10
9

9
10
10

102
11

July.

16
15
11
12
9

8
8
10
9
7

11
12
10
11
12

13
12
10
11
43

29
20
15
7
7

7
7

49
30
19

Aug.

12
19
46
28
26

23
22
122
57
36

30
28
44
34  26

22
21
28
23
19

16
12
10
10
8

8
10
»
10
8
6

Sept.

6
6
10
7
10

9
7
1
8
8

16
19
18
18
20

20
17
10
9
8

27
38
25
22
26

3S
16
7
7
6

NOTE. Discharge, Dee. 29, 30, Jan. 7, 9-15,17-21, Feb. 2, 20-22, and 25-27 estimated because of ice, from 
weather records, study of gage-height graph, and comparison with records for Fishing Creek at Bloomsbnrg. 
Discharge Sept. 14 and 15 estimated because of no gage-height record, by comparison with records in adja 
cent drainage basins.

Monthly discharge of Wapwallopen Creek near Wapwallopen, Pa., for the year
ending Sept. SO, 1921.

(Drainage area, 46 square miles.] , .

Month.

October. ......................................

December .....................................
January .......................................
February. .....................................
March.... ..................... ... ........ .
April.................................... .....
May........................:..................
June...........................................
July........................... . . .

September .....................................

Discharge in second-feet. *

Maximum.

221 
184 
221 
93 

193 
400 
230 
230 
102 
49 

122 
38

400

Minimum.

10 
31 
54 
28 
36 
67 
40 
33 
» 
6 
6 
6

6

Mean.

43.7 
74.8 

106 
43.8 
63.2 

157 
76.6 
86.6 
22.4 
14.4 
24.9 
14.8

60.9

Per
square 
mile.

0.950 
1.63 
2.30 
.952 

1.37 
3.41 
1.67 1.88 ' 
.487 
.313 
,541 
.322

, 1.32

Run-off 
in inches.

1.10 
1.82 
2.65 
1.10 
1.43 
3.93 
1.86 
2.17 
.54 
.36 
.62 
.36

17.94

CREEK NEAR ST. JOHNS, PA.

LOCATION. At first single-span steel highway bridge above Wilkes-Barre &
Hazelton Railway bridge, near St. Johns, Luzerne County. 

DKAINAGE^ABEA. 49 square miles.



BASIN,

RECORDS AVAILABLE. July 13, 1916, to September 30, 1921, Records prior4$ 
October 1, 1919, are contained in annual reports of the Water Supply Com 
mission of Pennsylvania.

GAGE. Chain gage attached to downstream side of bridge; read by Mrs. Edwin 
Sterling. Elevation gage zero, 1,116.47 feefy United States Geological 
Survey datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 
wading.

CHANNEL AND CONTROL. Banks are high and not subject to overflow. Bed is 
composed of gravel and boulders. Control consists of boulders 50 feet 
below gage; probably permanent.

EXTREMES OF DISCHARGE. Maximum stage during year, 4.10 feet at 7' $. m. 
March 4 and 5 (discharge, 605 second-feet); minimum stage, 1.19 feet *t 
5.30 p. m. September 11 (discharge, 11 second-feet).

ICE. Stage-discharge relation seriously affected by ice.
ACCURACY. Stage-discharge relation permanent, except when affected by ice. 

Rating curve well defined below 100 second-feet and fairly well defined 
between 100 and 500 second-feet. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating 
table. Records good except for medium and high stages for which they are 
fair.

The following discharge measurement was made by H, J. Mclntyre: 
May 12, 1921: Gage height, 2.06 feet; discharge, 85 second-feet.

Daily discharge, in second-feet, of Nescopeck Creek ne&r St. Johns, P&., for the year;
ending Sept. 80, 1921.

Day.

I... ...........
2..............
3....... .......
4..............
5..............

7..............
8..............
9..............
10..............

12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

308
236
132
75
69

65
55
36
31
28

24
22
23
27
25

24
23
22
21
21

21
20
19
18
16

17
17

151
171
151
114

Nov.

47
52

214
171
132
"97

97
89
89
80

78
75
72
63
52

37
192
283
225
161

151
182
192
203
203

192
182
171
151
142

Dec.

200
420
440
280
182

236
171
161
151
142

132
132
123
132
203

259'  271

259
248
214

132
114
10ft
123
123

132
142
132
132
123
97

Jan.

81
89

106
106
97

74
63
55
55
42

36
32
a2
36
48

50
.44
34
32
36

46
65
97
95
65

48
44
40
40
60
95

Feb.

90
50
40
50
80

90
80
66
56
48

44
42
42
40
62

97
120
120
65
40

50
90
110
65
44

50
65
182

Mar.

236
259
509
570
80S

535
334
415
387
334

334
334
283
271
236

214
203
192
182
171

151
142
132
151
214

192
192
182
171
151
132

Apr.

123
114
n
106
97
SI-
81
Si
76
72

66
62
60
63
70

81
87
106
89
76

75
75

  132
387
334

171
151
132
132
132

May.

,271
283
259
214
259

225
192
171
161
142

132
106
182
171
142

114
89' 81
78'
66

62
60

-55
97
114

80
75
72
68
62
52

June.

50
42
3316'1

: 132

123
114
97
70
42

37
33
3«
34
30

27
25
27
23
22

21
20
,20
19
17

15
12
12
72
97

July.

38
29
25
20
18

14

18
16
27

5S
142
59
35
142

151
81
36
32
34

30
25

- 24
38
33

30
28
18

114
81
51

: AUg.

50
53
142
11*
9T

59

  J22
123
97

89
78
76
72
69

63
90
46
3*

. 25

32
27
22

' 18
17

15
15
14
16
15
16

Sept.

1,5
14
13
12

i . 12

14
13
12

  12"
11
16
16
1$
14

13
18
17
14
13

78
132
69
21
10

15
13
13
14
IS

NOTE. Discharge Oct. 2, 3, and Dec. 1-4, estimated because of unsatisfactory gage-height record, from 
records of Fishing Creek at Bloomsburg. Discharge Jan. 10-22, Jan. 24 to Feb. 6, Feb. 11-14, and 17-27 
-estimated because of ice from weather records, study of gage-height graph, and comparison with records 
lor Wapwallopen Creek near Wapwallopen.
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Monthly discharge of Neseopeek Creek near St. Johns, Pa., for the year ending
Sept. 30, 1921.

[Drainage area, 49 square miles.]

Month.

December. ....................................

April..........................................

July.. ........ ........ ..........................

Discharge in second-feet.

Maximum.

308 
283 
440 
106 
182 
605 
387 
383 
161 
151 
142 
132

605

Minimum.

16 
37 
97 
32 
40 

132 
60 
52 
12 
12 
14 
11

11

Mean.

63.9 
136 
184 
59.5 
71.0 

271 
114 
133 
48.8 
47.0 
57.2 
22.1

101

Per 
square 
mile.

1.30 
2.78 
3.76 
1.21 
1.45 
5.53 
2.33 
2.71 
.996 
.959 

1.17 
.451

2.06

Run-Off 
in inches.

1.50 
3.10 
4.34 
1.40 
1.51 
6.38 
2.60 
3.12 
1.11 
1.11 
1.35 
.50

28.02

FISHING CREEK AT BLOOMSBITHG, PA.

LOCATION. At single-span wooden covered highway, bridge, known as Red 
Rock Bridge, Bloomsburg, Columbia County.

DBAINAGE AREA. 355 square miles.
RECORDS AVAILABLE. January 27, 1914, to September 30, 1921. Records 

prior to October 1, 1919, are contained in annual reports of the Water 
Supply Commission of Pennsylvania.

GAGE. Chain gage attached to upstream side of bridge; read by L. Norman Cox.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge or by wading.
CHANNEL AND CONTROL. Banks are high and not subject to overflow. Bed is 

composed of sand and gravel. Control is a riffle where the bed is composed 
of gravel, about 700 feet below gage; practically permanent.

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 10.5 feet at midnight December 14 (discharge, about 10,000 second- 
feet); minimum stage, 2.03 feet at 6.45 a. m. June 28 (discharge, 46 second- 
feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation permanent throughout year except when 

affected by ice. Rating curve well defined below 600 second-feet and fairly 
well defined between 600 and 2,200 second-feet. Gage read to hundredths 
twice daily; during high stages more frequently. Daily discharge ascertained 
by applying daily mean gage height to rating table. Records good except 
for medium and high stages, for which they are fair.

The following discharge measurement was made by H. J. Mclntyre: 
May 13, 1921: Gage height, 4.20 feet; discharge, 900 second-feet.



BASI$P.

D&tty discharge, in, seeond-feet, of Fishing Creek at
 ... ' ' ": ;. ;  H-L*. .-   :  yimding Sept. S

a'n;;:*i 
At*.Day. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. June. July. Sept.

l::::x::::: 
J:::*:s::

18.
19.
20.

21.
22.
23.
24.

26.
27.
28.
29.
30.
31.

790 580'

440 350' 
365 
310 
330

306

190

212
1,250
1,600
1,130

685
620

1,250
1,510
1,420

1,090
1,010
860 755

1,010
2,400
2,400
1,510
1,010

1,510 
1,170 
1,010 
860 

; 720

560
500

2,630
6,300

3,630 
1,880 
1,4% 
1,050 
860

685
1,420
1,090

685
720

440

470
620
470
410

350
416
385
294

560
400
860
335

385

,2,080 
1,880 
3,990
,2,.87p.

1,51

1,050 1,780
1,600
1,380
1,170
1,420

350

242
218

970
930
720
405

380
385
380
340
365

1,010

685
.k 330
%050

685
500

560
590
500
470

320
380

1,170

3,370 
4V920

1^980

1-420 

,1,810
:. i,|25
1^090 
930

SftO 
755,, 
650 
685 

1,880

1,690
1,420
1,170
1,090

580
530
500

470
390

, 375
630
686
590
530

470 
_452 
2,180 
4,920 
2,510

i,690
1,250
970

1,"650

'530 
470

720
'620

: 560
470
406
375

310
302
385
385
294

254
227
470
320
286

96
104
104

116
109
*lf

165 i

238,
170
116
110
274

170
99
90
96

175
hi 107 

i ^99
r> 'i5d !

290
150

:M».

; \8io-'1 
^'22*'

320 
325 
270:

185 
270 
405 
2«6.

230
158
190

158
142
162

116

130
464mi
1S2,

162
146
142
132

134
134
140

192
1,780
860
530

440
315

Monthly discharge of Fishing Creek at Bloomsburg, Pa., for the year ending Sept.
SO, 1921.

'  ."' " {Drainage area, 3^5square tnfles.J " . ;. ,

- -  Month.1

October..................................^....

March.........................................
April...........................................
May..............^.... .......................
June. . ...... 4> ............ i-. .....;...... ̂  ......

"'Discharge in second-feet.

Maximum

2,510 
1,809 
6,200 
1,010 
1,330 
4,920 
4,920 
1,780 

<:: 590 
290 
970 

1,780

6,200

Minimum.

  .-  90
175 
440 
218 
290 

, 660: 
335 
227,

' -': 57,'..

64, 
112 
99

:^57

Mean.

324 
694 

:.-  1,300 
425 
521 

 " 1,720 
916 
684 

v 150 
186 
240 
 287

 18

Per 
square 
mile.

.0.913 
,1.95 
8.66 
1.20 
1.47 
4.85 
2.58 . 
1.93 
.423 
.356 
.676 

  .808.

 1.74 .

Run-off ; 
in inches.

1. 05, 
. . 2il& 

4. 22! 
1.3& 
1.53 
5.59 
2.88 
2.22- 

...47 
.. 41 
.78 
,90s

23.61

WEST BRANCH OF StTSQtTEHANNA RIVER AT BOWER, PA.K- - :: - . '.-  ' V"/- ' '.''.'' , '. -    , 
LOCATION. At single-span steel highway bridge 4 mil^ nortjheasjt of Mahaffey,

near railroad station at Bower, Clearfield County,* '';
DRAINAOB AEBA. 320 square miles.
EBCOBDS AVAILABLE. October 2, t913, to September 30, 1921. Records prior 

to October 1, 1918) are contained, in- 'annual report® Jof the?'Water Supply^* 
Commission of Pennsylvania. ]; '"' "", * '  >



SURFACE WATB5B,' I.

ga^e attached to downstream side of bridge,* read by &>T.; BeH: ! 
Elevation of gage zero l,20f.2& feet, TMtecTStates Geological Survey datum. 

DISCHARGE MEASUREMENTS.   Made from downstream side of bridge or by
wading. .' ' :   - ' - : :  - : ' ' "' ;  '  -<   '" :- 

CHANNEL AND CONTROL.  Right bank is low and subject to overflow at extremely 
high stages; left bank is high and not subject to overflow. Bed- is composed 

Ar ' of gravel. Control fca ri](Be 200 feetibelow gage; probably! permanent. " 
^XTRE»H?8 or ^ISCHARGE.^ Maximum stage daring year, 'festirijjated from hy- 

drograph, "11.5 feet at 4 a. m. August 8 (discharge, about 7,300 seeond-f eet) ; 
.... minimum :?tag^ 3.65 feet Ut 5.3,0;ji nir Jug'23 £dis;ch$rge, 23 second-feet).- 

ICE.   Stage-discharge relaiion usually affected by ice. , 
A<)pWRAiCT.  Stftge-otoch^fge r^fktioaL permanent ̂ throughout yea)" except when

affected by ice. Rating curve well .defined between 50 and 4,000 second-feet » , 
: - J Gage, read to huudredths twice iCteUy^lduring high stages more frequently/ 
,"';: Daily dis^harg$ ascertained by' applying m$an daily gage height to rating; 
, table. Records goodv .except for extreme stipes, for which they are fair.

measurements of West Branch of Smqu«hanna Riv'ef at Bfiwer, 
\ ; ; ing the yeftr ending JSeftt. $Q, 1$$. n^,.. ' '£{" -r.

Pu.,

Date.

A fsr <>

TiMaA OR

_< !.'.-   .    - .-(-':' " '

Made by 

V^'. / :,  >:, .:r   :  .'/; '  "'!>(

 ' . . , -, .
   -...-_;.  "! : }

2*.
'' Fed. 

H! 5.15.
5.14
4.27

Dte 
charge. ;

Sec.-ft.. -298 ''' 

2sa
G»

fa in second-feet, oftrWesiJBranch
fW'the year ending Sept. $0

Sower, Pa.,.'*

Day. Oct. Nov. Dec. Jan. Feb. v Mar. Apr. May. June. July. Aug.

10.
11... 
la...
13.].

16V. 
17.. 
18',.

22.
23.
24.

26.

830
935
522
315
280

205
190

'145 
125

118
;110

107
104

82
80
74
71

74
74
71
74
95

its
98! '94 
92 
83 
77

83
102
265
265
155

125 
108 
118 
13* 
155

ME 
.145

866

1,450 
1,74ft
2,060
2,400

1,450. 
1*090

865
522

935
1,010

795
.762

730 
522 
495 
33S 
335

335
315
298 

1,260;

972
865
795
640
479

445
422

1,010
1,010

4QO 
378 
315

470
400

1,090
1,360

972

830
730
522
422
400

378
315
260
190
220

1,840
3,780
2,280
1,260

'730 
610

445
935

550
355
378
406

1,090
900

1,090
1.180
1,360

1,360 
l,18fr

866.
865

1,010
972
973.

1,010
865

796
670
610
580
550

496 
, ,670;

670
 ,« ,865 
3,000 
2,760 
2,060

2,170
3,260
2,640%,m
2,060

1,540
1,260
1,360
1,180

972

1,450
1,260
1,010

830
700

730
610
445
400
422

2oo

315

355

335
315
280

220
220
298
355

280
250
235
350
265

250
265
250

190

178
178

335
250

235 
22ft

355

335
,550

400

3,520

3,130
2,170
1,640

865
610

445
335
470
355
315

220
190
165
145

135
125
145
135
135

265
235
220
145
118

104

89
84
92

107
72
63
78
60

865

96

,165

118
71
51
35
50

44
;,'44

44
47
44

46

61
46 
 44

56
72
52
57

106
60
44
41

145
145
400

378

265
3,260
5,020
1,840

900

378
355
235
220
165

135 
266-

16&

107
101

83
92
78

63
60,
55

;.48-

46 
50> 
65- 
92?

470

ior

305.

110-

125- 
178 
550-

>U78

NoTE.r-rStage^iischa^e'relation aff^ted 4>y ice Jan. 18-21;; discharge'estimated from -weather records,. 
gage-height graph, and comparison with records for Clearfleld CreeJ^,at Dimeliog., .. ;..-. ., -,.-,-  ,



'.STJSQIJEHANNA EIVEB BASIN.

Branch of Susquehanna River at Bower, Pa., for the 
; ending Sept. SO,19%i .

[Drainage area, 320 square miles.]

Month.

December,. ............... ̂ ............. ......

March ........... J. ,. ...........................
April;....,,,.....,:,........,.........?...,...
May. ; . .
Juse...... ................ ....................
July...........................................
August........................................
September ....................................

'. The year. .. ..............,.......,>.,...

Discharge in second-feet.

Maximum.

. 935 
2,400 
1,450, 
3,780 
1,360 
3,260 

400 
3, 520- 

265 
522 

5,030 
2,880

5,020

Minimum.

71
83 

298 
190 
355 
298 
178 

, 125 
29 
28 
45 
46

28

Mean.

180 
637 
642 
781 
820 

1,220 
268 

, 628 
92.2 
97.1 

518 
385

522

Per 
square 
mile.

0.5Q2 
1.99 
2.01 
2.44 
2.S6- 
3.81 
.838 

1.96 
.288 
.303 

1.62 
1.20;

1.63

Bun-off 
in inches.

0. 65 
2.22; 
2.32
2. 81

!94 
2.26 

132: 
,35.

L3*

22. 14.

WEST BRANCH OF SUSQUEHANNA RIVER AT RENOVO, PA.

 At three-span steel highway bridge at Eighth Street, Renov o> 
Clinton County.

DEAINAQE AREA. 2,990 square miles.
RECORDS AVAILABLE. July 1, 1895, to December 31, 1908, and October 1, 1905; 

to September 30, 1921. Records prior to October 1, 1919, are contained in 
annual reports of the Water Supply Commission of Pennsylvania.

GAGE. -Chain gage attached to upstream side of bridge; read by F. H. Walize 
and J. H. Bjaird, Elevation of gage zero 634.03, feet, United States Geolog 
ical Survey datum.

DISCHARGE MEASUREMENTS.-*  Made from downstream side of bridge or by 
wading.

CHANNEL AND CONTROL. Banks are high and not subject to overflow. Bed is 
composed of rocks. Control is the first of a series of riffles about 1,000 feet 
below gage; probably permanent.

EXTREMES OP DISCHARGE. Maximum stage during year, 7.97 feet at noon March
8 (discharge, 28,600 secondrfeet); minimum stage, -0.10 foot at 5 p. m. July
9 (discharge, 530 second-feet).

ICE. Stage-discharge relation usually affected by ice. 
ACCURACY. Stage-discharge relation permanent throughout year except whe»

affected by ice. Rating curve fairly well defined between 200 and 75,000 
V; second-feet. Gage read to hundredths twice daily; during high stages more

frequently. Daily discharge ascertained by applying mean daily gage
height to rating table. Records fair.  

.Discharge measurements of West Brarteh of Susquehanna River at Renovo, Pa.,. 
s , during the year ending Sept. 30, 1921.

Pate.

Mar: 24

Made by 

'J. M. Snavely....:.'.......................................................

Gage 
height.

Feet. 
2.85
.12

Dis 
charge.

8ee.-ft. 
5,650
' &&4



SURFACE WATER SUPPLY, 1921, PART I.

Daily discharge, in second-feet, of West Branch of Susquehanna River at R«$ow>, Pa.y 
for the year ending Sept. SO, 1921.

Day.

1.. ......
2........
3........
4........
5........

6. .......
7........
8........ 
9. .......

10. .......

11........
12. .......
13........
14. ..>,....
15........

16........
17........
18........
10...:....
20........

21........
22........
23........
24........
25........

26. .......
27........
28........
29. .......
30........ 
31........

Oct.

7,400
7,700
5,930
4,120
3,130

2,620
2,300
1,880 
1,590
1,400

1,280
1,220
1,160
1, 110
1,060

1,060
950
950
900
850

800
750
700
655
655

655
950

1,000
1,000
1,000 
1,000

Nov.

950
900

1,720
2,620
2,460

2,000
1,720
1,520 
1,460
1,590

1 ^ofl
1,400
1,160
1,000
1,000

1,160
2 AAA

3,910
3,710
3,910

5,100
8,050

15,100
20,200
17,600

14,200
11,400-

7,700
6,510

Dec.

5,930
6,800
8,050
8,400
7 700

7,100
6,220
5,370

4,120

3 Qin
3,710
3,320
5,370

13,000

12,600
9 QAA

8,050
6,510
5,370

4,350
3,710
4 OCA

5,100
5,370

4,590
3,910

  3, 910
3,710
3,320 
3,320

Jan.

3,130
3,130
3,130
3,910
3,710

3,320
3.910 
6,510
6,220

5,370
4,840
4,350
3,200
2,800

3,200
3 nnn
2,400
1,900
1,700

1,900
3,000

10,200
10,200
7,100

5,370
4,350
4,120
3,710
3,910 
4,350

Feb.

4,350
3,510
2,950
2,620
2,620

3,320
3,320
4,120 
4,350
4,350

5,650
5,100
4,840
4,590
4 <Mn

5 OOA

11,800
 iq onn

11 000
8^ 400

6,800
6,220
5,370
4,350
3,910

3,710
3,710
3 710'

Mar.

4,590
4,350
5,650

13,400
12,600

iq AAA

17,600
26,800

22,000

18.100
1A OAA

13,800
iq AAft

11 800
1 9 ftnn
11,400
9 1 An
7,700

7,100,
6, 510'

5,37Q
5,370

5,100
4,840
4 CQA

4,590
4,840 
4,590

Apr.

5,650
6.510
6,510
5,370
4 840

4 qen

4,120
3,710 
4,120
4,590

4 Mm
4,120
1 910
3' 710
3,710

3,710
4,120
3 om
3 Q1 A

3,710

3)320
3 1OA

3,710
6 Qfifi-

7,100

6,220
6,220
5,450
5,650
7,400

May.

8.050
7,400
7,100
6,800

10,200

16,100
11,800 

P 100
?' 400

5 AOA

5,100
5, 100
4,590
4,120

3,710
3 OOA

2 950
2^780
2,620

2,460
2 ^AA
2 7ftft
3 71ft
3,320

3,130
2,780
2  ran

8,400
14266
U OAn

June.

9,100
6,510
4,840
4,120
3,320

2,950
2,620
2,300
2,150
1,860

1,660
2,000
2,000
1,640
1,280

1,110
1 060
i'i6o
1,160

950

,-. 800
75ff
OCA

SO/V

750

, 700
610
610

1,220
'i,ooo

July.

2,000
1,460
1,160

950
800

655
655
610
<Ufi

61t)

950
1,520
2,000
1,660

%220

1,160
1,160

900
oftn

1,280

1,520
1 1«0'

QAfl

RAffc

700,

750
610
610

1,000
2,620' 
3,130

Aug.

2,300
1,860
1,860
2,950
3,130

2,300
2,000

13,000 
12,600
6,800

3,910
3,320
2,460
2,620
2,460

2,000
1,720
2,150
2,460
2^000

1,720
1,460
1,220
1,060,

900

; 800

750
708
655
610 
594,

Sept.

578
578
586
594
602

610
1,860
1,400. 950"

800

2,950
4,590
2,950,
2,300
1,720

1,340
1,590
5,650
5,100
3,710

4,120
22,600
14,200
9,450

, 6, 510

4,370,-
43OT

,3,710)
3,130

'i,620

NOTE.   Discharge^ Jan. 14-22, estimated because of ice, from , weather records^, study of gage-height 
g-aph, and comparison with records' for West Branch of Susquehanna River at Bowef and Winiain sport.

Monthly discharge of West Branch of Swsquehanna River at R«novo, Pa.) for th&
year ending Sept. 30, 1921.

[Drainage area, 2,990 square miles.]

Month.

March .........................................
April. .........................................

July...........................................

Discharge in 'second-feet.

Maximum.

7,760 
20,200 
13,000 
10,200 
13,800 
26,800 
7,400 

20,200 
9,100 
3,130 

13,000 
22,600

26,800

Minimum.
  ,

655 
900. 

3,320 
1,700 
2,620 
"4350 

. 3,130 
2,300 

610 
546 
594 
578

546

Mean.

1,860
: :. 5,100

5,860. ' ;1 4,lftO' 
5,320 

10,400 
- 4,810 

6,520 
2,090 

  1, 160 , 
2,720 
3,880

4,500

Per 
square
mile,

" 0. 622 
' 1,71 

1.96 1.42 ' 
1.78.M 
3.48 

  >. 1.61 
2.18 
.699 

"   .388- 
.910 

1.30

1.51

Run-pff 
in inches.

6.72 
; 1.91 

2.26 
'1.64

,.:>:."  ,.1.85

4.01
" 1.80 

2.51
.78

. .: -. ,M'.-46 
1.05 
1.45

20.43

WEST BRANCH OF STTSQtTEHANNA RIVER AT WILLIAMSPORT, PA.

LOCATION. At five-span steel highway bridge at Market Street,
Lycoming County. 

DRAINAGE AREA. 5,670 square miles.
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RECORDS AVAILABLE. March 1, 1895, to September 30, 1921. Records prior 
to October 1, 1918, are contained in annual reports of the Water Supply 
Commission of Pennsylvania.

 GAGE. Chain gage attached to upstream side of bridge; read'by J. V. -April,
Elevation of gage zero, 494.55 feet, United States Geological Survey datum.

DISCHAEGE MEASUREMENTS. Made from upstream side of bridge or by wading.
 CHANNEL AND CONTROL. Banks are high and rocky. Bed is composed of silt 

and gravel; shifts.slightly. Control probably permanent.
EXTREMES OF DISCHARGE. Maximum stage during year, estimated from hydro- 

graph, 11.8 feet at 1 a. m. March 9 (discharge, 50,900 second-feet); mini 
mum stage, 0.60 foot at 5 p. m. September 1, 2, 3, and 4 (discharge, 1,330 
second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation permanent throughout year except when 

affected by ice. Rating curve fairly well defined below 2,000 second-feet 
and well denned between 2,000 and 120,000 second-feet. Gage read to 
hundredths twice daily; during high stages more frequently. Daily dis 
charge ascertained by applying mean daily gage height to rating table. 
Records good.

West Branch of Susquehanna River at Williamsport, Pa., during the year ending
Sept. 3

Date.

Mar. 26
June 22

Made by 

H. J. Mclntvre.... .......................................................

Gage 
height.

Feet. 
4.43
.87

Dis 
charge.

Sec.-ft. 
11,500
1,820

Daily discharge, in second-feet, of West Branch of Sy,squehanna River at Williams- 
port, Pa., for the year ending Sept. 80, 1921.

Day.

l
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26,
27
28
29
30
31

Oct.

7,750
10,800
9,690
7,140
5,730
4,490
3,800
3,370
2,9BO
2,580
2,400
2,400
2,400
2,220
2,060
1,980
1,820
1,820
1,820
1,680
1,680
1,600
1,540
1,540
1,540
1,540
1,540
2,080
1,980
1,980
1,980

Nov.

1,820
1,900
2,770
4,020
4,490
4,260
3,580

. 3,160
2,960
2,960
2,770
2,770
2,580
2,400
2,400
2,220
4,980
8,700
8,700
8,060
8,060

10,800
17,200
28,000
29,100
24,900
20,400
17,600
14,900
12,300

Dec.

12,800
16,200
16,200
16,200
15,800
14,500
12,300
31,200
9,350
8,380
7,750
7,440
6,850

10,000
24,900
26,400
20,900
17,200
14,000
11,200
8,380
7,140
7,750
9,690

10,400
9,020
7,140
6,850
6,850
6,000
6,000

Jan.

6,000
' 6,280

6,560
7,140
6,560
6,280
6,280
6,000
7,140
9,020
7,750
7,440
7,750
5,730
5,220
5,470
4,980
3,600
2,800
2,580
2,580
6,280

10,800
15,800
18,500
10,400
7,750
6,560
6,850
6,850
8,380

Feb.

7,750
6,850
6,000
5,730
5,470
6,560
7,440
8,060
8,060
8,060
9,020
9,350
8,380
7,750
8,060
8,700

16,200
23,900
20,900
17,600
14,500
11,900
10,400
9,350
7,750
6,560
6,560
7,140

Mar.

9,350
10.400
13,200
21,400
23,900
20,400
26,400
44,100
48,800
46,700
37,400
29,100
27,000
25,900
23,400
21,900
21.400
20,900
17,600
15,800
14.000
13,200
11,500
10,800
11,200
11,200
10,400
9,690

10,000
9,690
9,350

Apr.

10,800
12,300
12.300
11,900
11,200
10,000
9,020
8,060
8,060
8,700
8,380
8,060
7,440
7,140
6,850
6,850
7,750
8,380
7,750
7,750
7,140
6,560
9,020

23,400
21,400
17,600
14,900
13,600
11,900
14,000

May.

16,200
17,200
15,800
14,900
20,900
33,500
32,900
25,900
19,900
16,200
13,200
11,200
11,200
11,200
9,690
8,700
7,750
7,140
6,560
6,000
5,470
4,980
4,980
6,280
6,560
6,000
5,730
5,220
9,690

17,200
19,000

June.

15,400
11,500
9,020
7,140
6,560
5,730
4,980
4,490
4,020
3,580
3,370
3,370
3,580
3,370
2,770
2,400
2,220
2,220
2,060
2,220
1,980
1,820
1,750
1,750
1,600
1,600
1,600
1,540
1,820
2,400

Jnly.

3,580
3,580
2,960
2,220
1,900
1,980
2,400
1,820
1,820
2,060
2,400
2,580
2,960
3,370
3,160
2,770
2,400
2,220
2,060
2,400
2,580
2,770
2,220
1,980
1,750
1,600
1,460
1,460
1;540
1,980
3,160

Aug.

4,020
3,370
3,160
3,160
4,020
4,260
4,020
4,980

17,600
12.300
7,440
6,000
5,220
4,730
4,730
4,020
3,370
3,370
3,370
3,800
2,770
2,400
2,220
2,060
1,900
1,820
,680
,680
,540
,540
,400

Sept.

1,330
1,330
1,330
1, 330
1,460
1,400
1,600
1,980
2,400
1,900
2,220
4,490
6,000
4,020
3,160
2,400
2,220
2.960
8,380
6,560
5,220

14,500
25,900
16,700
10,800
8,380
7,140
5,730
4,980
4,490

NOTE. Discharge, Jan. 18 and 19, estimated because of ice, from weather records, study of gage-height 
graph, and comparison with records for West Branch of Susquehanna River at Renovo.
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Monthly discharge of West Branch of Susguehanna River at Wittiamsport, Pa., 
for the year ending Sept, 80, IQ<11.

[Drainage area, 5,670 square miles.]

Month.

October. .................... ....
November. ......................... .
December .....................................
January .......... .......... ....
February. ........................'. .
March ........................................
April ..........................................
Mav. ..............................
June.>. ............. .... .,
July...............................
August .............................

The vear. ..................... . . . .

Discharge in second-feet.

Maximum.

10,800 
29,100 
26,400 
18,500 
23,900 

. 48,800 
23,400 
33,300 
1%40Q 
3,580 

17,600 
25,900

48,800

Minimum.

1,540 
1,820 
6,000 
2,580 
5,470 
9,350 
6,560 
4,980 
1,540 
1,460 
1,400 
1,330

1,330

Mean.

3,160 
8,690 

11,800 
7,140 
9,790 

20,200 
10,600 
12,800 
3,930 
2,360 
4,130 
5,410

8,330

Per
square 
mile.

0.557 
1.53 
2.08 
1-26 
1.73 
3.56 
1.87 
2.26 

.693 

.416 

.728 

.954

1.47

Ban-off 
In inches-

0. 64 
1.71 
2.40- 
1.45- 
1.80 
4.10 
2.09- 
2.61 
.77 
.48 
.84 

l.Ofr

19.95

CLEARFIELD CREEK AT DIMELING, PA.

LOCATION. At single-span steel highway bridge at Dimeling, Clearfield County 
400 feet below mouth of Little Clearfield Creek.

DRAINAGE ABBA. 370 square miles.
RECORDS AVAILABLE. October 2, 1913, to September 30, 1921. Records prior 

to October 1, 1918, are contained in annual reports of the Water Supply 
Commission of Pennsylvania.

GAGE. Chain gage 'attached to upstream side of bridge; read by John Olson. 
Elevation of gage zero 1,145.56 feet, United States Geological Survey 
datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 
wading.

CHANNEL AND CONTROL. Left bank is high and not subject to overflow; right is- 
low and is overflowed at extremely high stages. Bed at control riffle,, 
about 250 feet below gage, is composed of coarse gravel and boulders; 
probably permanent.

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 10.6 feet at 4 a. m. August 8 (discharge, 6,940 second-feet); minimum 
stage, 3.60 feet at 7 a. m. November 21 and 4 p. m. July 9 (discharge, 53 
second-feet).

ICE. Stage-discharge relation seriously affected by ice.
ACCURACY. Stage-discharge relation permanent throughout year except when 

affected by ice. Rating curve fairly well defined below 300 second-feet 
and well defined between 300 and 11,000 second-feet. Gage read to hun- 
dredths twice daily; during high stages more frequently. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records 
good except for low stages, for which they are fair.
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Discharge measw^ments 6f Clearfidd Creek at Dimeling j Pa,, during-the year ending
Sept. 30, 1921.

Date. Madeby-7-- , . ;-   Ga«e 
height.

Feet. 
4.92
4.60

Dis 
charge.

Sec.-ft. 
354
262

Daily discharge, in second-feet, of Clearfield Creek at Dimeling, Pa., for the year
Mng Sept. SO,

Day.

1... ...........
^... ...........
3... ...........
4..............
5..............

6..............
1.. ............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
OQ

24..............
3B :...... ........

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1.700
850
675
490
375

285
240
226
200
187

165
165
165
135
118

118
109
118
118
93

106
86

86
90

106
144 1
109
126
126
99

Nov.

59
109
270

375
515
398
620

1,420
1,600
2,560
2,680
2,220

1,900
1,420
1,120

675

Dec.

915
1,180
1.260
1,260
1,040

850
648
565
44°

I 398

420
375
335
730

1,120

915
790
730
592
335

270
226
270
335
592

515
398
285
285
335
355 j

Jan.

300
465
515
398
420

,420
398
850
980
730

620
565
375
375
398

375
335
300
300
340

550
2,000
2,800
1.500
915

592
515
465
465
465
540

Feb.

540
398
375
420
515

790
730
675
915
915

980
790
702
675
915

1,180
2,100
1,520
^80
760

540
675
565
540
335

442
375
620

Mar.

675
, 915
3.040
2,920
2,100

2,320
3.180
2,800
2,220
2,100

1.520
1,180

l'^80
1,'040

1,180
1,000
900
850
750

675
620
515
490
515

465
420
375
375
285
300

Apr.

420
465
398
375
355

318
300
300
465540'

420
398
335
335
300

335
300
270
270
240

200
187
375
592
398

335
300

4<jO
420

May.

465
760
620
915

5,100

3.860
2.100
1,300
1.100

850

675
540
620
540
420

300
240
212
240
240

176
154
176
187
176

212
226
420
565

  648
398

June.

318
270
240

: 270
187

165
154
135
118
107

96
' 118

90
n
81

84
86
98
90
84

77
70
64
68
73

81
165
226
300
285

July.

176
165
126
106
90

. 75
78
68
55
86

165
166
126
101
118

96
96
84-81
75

165
109
84
68
75

70
68
86

1,180
1.180
730

Aug.

375
318

1,120
1,040
565

375
2,100
4,920
1,700
1,040

675
515
420
375
355

270
226
226
212
176

Tit
126'
109
109
106

106
101
96
87
84
77

Sept,

80
75
80

' 81
255

135
109
101

  ias
1ST

ass
420
185
,126
109

96
240
375
335
285

1,180
2,000
1,040

, 490
375

375
355
285
212
176

NOTE. Discharge, Nov. 4-16, Jan. 2i, Mar. 17-20, May 8, and 9, estimated because of unsatisfactory 
gage-height record, from discharge of West Branch of Susquehanna River at Bower. Braced figures show 
mean discharge for period indicated. Discharge Jan. 18-21 estimated because of.iee from weather records, 
study of gage-height graph, and comparison with records for West Branch of Susquehanna River at Bower.

Monthly discharge of Clearfield Creek at Dimeling, Pa., for the year ending Sept.
SO, 1921.

[Drainage area, 370 square miles.]

Month.

Oct ober .......................................

April..........................................
Mav.

July...........................................

Discharge in second-feet.

Maximum.

1.700 
2,680 
1,260 
2.800 
2.100 
3,180 

592 
5.100 

318 
1,180 
4,920 
2,000

5,100

Minimum.

86 
59 

226 
300 
335 
285 
187 
154 
64 
55 
77 
75

55

Mean.

249 
694 
605 
654 
749 

1,240 
355 
788 
143 
192 
585 
341

550

Per
square 
mile.

0.673 
1.88 
1.64 
1.77 
2.02 
3.35 
.959 

2.13 
.386 
.519 

1.58 
.922

1.49

Run-off 
in inches .

0.78 
2.10 
1.89 
2.04 
2.10 
3.86 
1.07 
2.46 
.43 
.60 

1.82 
1.03

20.18
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DRIFTWOOD BRANCH OF SINNEMAHON1NG CREEK AT STERLING RUN, PA.

LOCATION. At three-span steel highway bridge at Sterling Run, Camerora 
County, 300 feet above mouth of Sterling Run.

DRAINAGE AREA. 270 square miles.
RECORDS AVAILABLE. September 30, 1913, to September 30, 1921. Records- 

prior to October 1, 1918, are contained "in annual reports of the Water 
Supply Commission of Pennsylvania.

GAGE. Chain gage attached to downstream side of bridge; read by C. tr. 
Lupro. Elevation of gage zero, 694.60 feet, United States Geological 
Survey datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 
wading.

CHANNEL AND CONTROL. Banks are low and subject to overflow during ex 
tremely high stages. Bed is composed of gravel. The control for low 
stages is the first of a series of gravel riffles extending from 50 to 100 feet^ 
below gage; probably permanent. The control for medium and high 
stages, which was the first of a series of riffles extending from 300 to ,50O 
feet below gage, was changed on September 10, }921, by a. gravel bar de 
posited by flow from Sterling Run.

EXTREMES OP DISCHARGE. Maximum stage during year, 3.22 feet, observed, 
at 3 p. m. March 7 (discharge, 2,470 second-feet); a stage of 3.43 feet 
was observed at 7 a. m. September 22 but the discharge was less than on 
March 7 owing to change in control; minimum stage, 0.65 foot from 7 
a. m. September \ to 7 p. m. September 3 (discharge, 20 second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation changed September 10, and also affected 

by ice. Rating curve used to September 9 well defined between 20 and 
10,000 second-feet; curve used September 10-30 fairly well defined. Gage 
read to hundredths twice daily; during high stages more frequently. Daily 
discharge ascertained by applying mean daily gage height to rating table- 
Records good.

Discharge measurements of Driftwood Branch of Sinnemahoning Creek at Sterling- 
Run, Pa., during the year ending Sept. SO, 1921.

Date.

Mar. 23

Made by- Gage

Feet. 
1.78
.74

Dis 
charge.

Sec.-ft: 
563
37.4
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Daily discharge, in Mtonfl-feet, 'of Driftwood Branch of  Sinnemahoning Creek at 
Sterling Run, Pa., for the year ending Sept. SO,

Day.

1:.. ..........;
2.:...,........
3..............
'4,..^....,,.,-,
5:. :....:- ......
6.. ......,.. -, .7. ..:... .:: :'.!:
8..............
9..............*&V..;T.. >..;.:.

n.'..."..:'l.'. :..'..
12..............
13..............
14..............
a*...:...,;-..-':,.
16'..,........'..
17... ...........
18..............
19.......,:...,.
20..............

21..............
22..............
23..............
24..............
25

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

566
235
205
109 ' 94

72
60
56
48: 46
40
.48
54
44
34

30
32
31
30
32

30
30
28
28
28

28
30
72
60
65
54

Nov.

46
56

267
190
154

, 112
100
100
106
115

100
97
82
78
91

100

230
172
235

458
810

1,770
2,020
1,460

1,240
760
593
458
356

Dec.

356
450
466
466
498

450
386
314
267
245

272
220
250

1,240
1,310

980
760
584
466
272

225
307
418
418

380

300
300
314
220 !
235
225

Jan.

195
289
300
300
328

363
300
620
665
638

566
486
378
335
300

272
195
1^8
150
215

300
307
418
402
314

342
328
307
328
314
386

Feb.

289
240
220
200
220

280
314
278
294
307

342
821
262
256
267

498
1,610
1,460
1,100
760

584
557
386
335
335

335
240
386

Mar.

356
321
701
810
810

865
2,110
2,470
2,110
1,770

1,310
1,040
1,240
1,100
920

1,040
QQA

920
692
611

530
548
530
498
530

482
450
418
584
584
620

Apr.

674
620
602
530
466

370
328
289
566
434

442
410
370
370
418

356
458
458
426
370

307
300
557
865
810

665
335
557
584
760

May,

810
701
566
557
539

482
434
356
314
256

272
289
267
256
205

186
159
146
132
132

115
106
514
575
466

370
294
466
650
600
475

June.

400
350
300
250
195

143
132
115
103
85

82
267
159
85
68

  58
52
75
56
44

36
34
34
46
36

31
28
28
215
210

July.

159
80
54
42
37

31
30
40
30
26

37
31
65
48
40

38
60
50
88
100

60
38
36
31
25

23
26
25
34
58
40

Aug.

26'
34
97

, 7037'

28
172
611
256
154

91
  88

85
80
68
52'

42
140
115
65

48
38
34
31
30

26
25
24
22
22
21

Sept.

20
20
20
23
28

267
86
46
44
647

1,600
847
262
W
159

113
120
506
286
190

408
2,130
1,160
694
456

523
322
262
232
190

NOTE. Discharge, Dec. 25-27 and Feb. 2-6, estimated because of ice from weather records, study of 
gage-height graph, and comparison with records for Allegheny River at Larab.ee. Discharge, May 29 
to June 4, estimated because of no gage-height record, from discharge of Allegheny River at Larabee and 
comparison with gage-height graph for Driftwood Branch of Sinnemahoning Creek at Driftwccd.

Monthly discharge of Driftwood Branch of Sinnemahoning Creek at Sterling Run, 
Pa,, for the year ending Sept. SO,

[Drainage area, 270 square miles.]

' -  Month.

December. ....................................

May...........................................

W$. ..........................................

Discharge in second-feet.

Maximum.

566 
2,020 
1,310 

665 
1,610 
2', 470 

865 
810 
400 
159 
611 

2,130

2,470

Minimum.

28
4e

220
150 
200 
321 
289 
106 
28 
23 
21 
20

20

Mean.

74. 8 
418 
439 
348 
453 
902 
490 
377 
124 
47.8 
84.9 

395

345

Per 
square 
mile.

0.277 
' 1.55 

1.63 
1.29 
1.68 
3.34 
1.81 
1.40 
.459 
.177 
.314 

1.46

1.28

Run-off 
in inches.

0.32 
1.73 
1.88 
1.49 
1.75 
3.85 
2.02 
l.dl 
.51 
.20 
.36 
l.»

17.35
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BALD EAGLE CREEK AT MILESBtrae, PA. i >

IJOCATION.- At Pennsylvania Railroad two-span bridge at Miiesburg, Center 
County, 1,000 feet above mouth of Spring Creek.

DRAINAGE ABBA. 140 square miles.
RECORDS AVAILABLE. February 6, 1911, to September 30, 1921. Records 

prior to October 1, 1913, are contained in annual report^ of the Water 
Supply Commission of Pennsylvania.

GAGE, Staff gage fastened to downstream end of bridge pier; read by P. H. 
Haupt.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 
wading.

CHANNEL AND CONTROL. Right bank is high, steep, and rocky; left is low sad. 
subject to overflow at extremely high stages. Control is a riffle about 1QO 
feet above mouth of Spring Creek, where bed is composed of gravel and 
boulders; probably permanent. ;

EXTREMES OF DISCHARGE. Maximum stage during year, estimated froai 
hydrograph, 5.7 feet at 10 a. m. December 14 (discharge, about 5,20d 
second-feet); minimum stage, 0.05 foot from 4 p. m. June 24 to 4 p. m. 
June 26, several times in July and several days in August and September 
(discharge, 9 second-feet). ''

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation permanent throughout year; not affected 

by ice. Rating curve well defined below 2,000 second-feet. Gage read to 
hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records good. 4

The following discharge measurement was made by H. L. Lftndis: 
June 24, 1921: Gage height, 0.19 foot; discharge, 20.2 second-feet.

Daily discharge, in second-feet, of Bald Eagle Creek at Miiesburg, Pa., for the year
ending Sept. SO, 1921.

Day.

1........ . .
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
M:. ............

11..............
12..............
13..............
14..............
15...............

16..............
17..............
18..............
19..............
20.. ............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29.............
30..............
31..............

Oct.

420

98

64

55
46
39
34

  30

28
30
27
23
20

17
34
29
26
20

15

11
11

16
28
36
30
23-
20

Nov.

4.Q

74
AZ.

36
48
36
34
43

39
30
27
23
20

132
1,220
470
310
255

9on
610

1 340'770

580

420
330
255
195
255

Dec.

1,160
470
"Of!

240
195

170
141
116
101
90

98
87
97

2 Oftft
1,160

470
oon
195
141
108

OS

82
195
150
132

116
101
90
84
77
72

Jan.

67
QQ

108
108
101

95
90
108

> 98
93

QA

80
80
QA

124

116
93
77
64
72

170
1,340
1,110
525
290

170
124
inn
80
116
150

Feb.

116
116
116
 IQO

i*yi

195

132
occ

240

91 ft

170
170
310
375

375
610
375
9Qfi

240

1S29

150

IflQ

90

77
132
oon

Mar.

330
375

1,110
805
552

670
1,660
1.340
1,160
770

470
330
470
979

290

375

240
195

160
132
108
86
too

116
98
98
98
84
on

Apr.

255i=;n
116
98
SA

77
68
72

255

101
94
84
98

98
91ft

141
124
inft

90
80

1,520
1 OOft

398

272
210
160
225
255

May.

290
. 255

225
470

3,390

1,060
580
375

170

132
150
352
375
240

160

108
QA

87

84
80
116
82
64

58
49
150
170
132
116

June*

' 98

80
72
77
64

53
46
36

,;30
26

26
30
26
23
20

16
14
49
30
23

16
13
11
9
9

9
12
21
39
160

inly.

lie
77
51
36
255

170
43
60

, 49
39

34
29
26
23
23

18
15
12
18
49

*u.
  26

18
13
10

23
28
14
46
60
36

Aug.

 26
30
72
56
36

23
225
445
176
116

90
72
62
53
43

34
26
53
43
34

26
20
17
16

, 13

11
11
10
9
9
9

Sept.^

9
10
14
11
11

. 9
9
9
9
9

64
60
49

; 3f
.-,  ; 34

28
210tmo

,, fl8
52

Sift
840
170
10S
90

69
56
49
43
37



EIVEB *':*

qf Bald Eagle Creek at Mttesbmy, Pa,? for the year ending 
Sept. <$Qt 1981,

[Drainage area, 140 square miles.]

 ':;  v; Mooth.

 
Odo^r..i,.....h.... .......... ...............
wQverober,,......, ............................
December... ..

m^J.................. .....................
A-ar&~...... ..................................
May....... ...

Jtdy...... ;........... ........ .....I...........

September.*  ' ^

D

Mft-rjnunTi

420
1.340
2.900
1 340'610
1,660
1,520
3,390

160
256
445
840

3,390

isohsrgeins

"*ininnwBft>

11
17
72
64
77
84
68
4*
9

10
9
9

9

wood-feet.

Mean.

47.8
270
213
i«4
210'432
244
322
37.9
46,8
60.0

108

191

Per
square 
mite.

0.341
1.93
2.24
1.39
1.50
3.09
1.74
2.30

.271

.334

.429

.771

1.38

Run-oft 
in inches.

0.39
2.15
2.58
1.60
1.56
3.5ft
1.94
2.65
.30
.39
.49
.86

18. 4T

BALD EAGLE CHEEK AT BEECH CREEK STATIOK. PA.

LOCATION. At three-span steel highway bridge at Beech Creek station, Penn 
sylvania Railroad, Clinton County.

DRAINAGE AREA. 565 square miles.
RECORDS AVAILABLE. June 24, 1910, to September 30, 1921. Records prior 

to October 1, 1918, are contained in annual reports of the Water Supply 
Commission of Pennsylvania.

GAGE. Chain gage attached to downstream side of bridge; read by G. A. 
Rodgers.

DISCHABGE MEASUREMENTS. Made from downstream side, of bridge.
CHANNEL AND CONTROL. Right bank high and not subject to overflow; left 

bank subject to overflow at extremely high stages. Bed is composed of 
gravel and rocks. Control is a riffle, 1,000 feet below gage, where there is 
a pronounced fall; practically permanent.

EXTREMES OF DISCHARGE. Maximum stage during year, estimated from 
hydrograph, 7.3 feet at noon May 5 (discharge, 8,120 second-feet); mini 
mum stage, 1.75 feet at 4 p. m. September 15 and 16 (discharge, 208 second- 
feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation probably permanent throughout the 

year except when affected by ice. Rating curve fairly well defined. Gage 
read to hundredths twice daily; during high stages more frequently. 
Daily discharge ascertained by applying mean daily gage height to rating 
table. Records good.

Discharge measurements of BaM Eagle Creek at Beech Creek station, Pa., during 
the year ending Sept. SO, 1921.

Date.

Mar. 29
June 24

25

Made by  

H. J. Mclntyre............................................ ................
H.L.Landis. ............................................................

Gage 
height.

Feet. 
2.52
1.94
1.90

Dis 
charge.

Sec.-ft. 
674
294

55969 24 WSP 521  18



SURFACE WATER pART I.

'Daily discharge, in second-feet, of 6aid Eagle .Creek at Beech ' reek station', Pal, 
for the year ending Sept'. 30, 1921.

Day.

1............ .
2.'....Wt......
3..............
4............
5..............

6.............
7..............

:S..... ....... .
9..............

JO..............

ll... ........._
12..............
13..............
14... ......... .v-
15..............

i«..... .........
17..............
18..............
19..............
20............

21............
22..............
23...........;..
24.............
25..............

26............
27..............
28............
29..............
30..............
31..............

Oct.

1,420
770

665
KQK

525

525
460

' dRD
428
428i

395
395
OQE

395
335

365
365
365
365
365

335
335
335
308
280

365

395
OOK

OftQ

Nov.

280
498

MO
492

460
. 480

428
4firt
AftO

3$5
395
OQK

395
395

560
2,020
1,420
1,240
1,140

1,240
1,320
2,6«0
2,820
2,400

2,020
1,650
1,320

1 060'

Dec.

1,420
1,420
1,320
1 240
1,240

1,060
975
895
CtE

, 778

778
740
flfte

2 400
2,680

1,770
1,420
1,240
1,060

975

' 895
815

815
740

665
665
702
595
665

Jan.

560
CQE

595
525

595
526
665
665
KftA

595
595
492
EOe

EQC

525
460
400
d.CV\

500

  778
1,900
2,400
1,650
1,240

1,140
nqE

778
740
770
O7E

Feb.

740
fifie:

. ICfcfi

595
7Aft

815"815
    o^n

1,060

975
855
815

1 060

1,320
2,020
1,770
1,420
1,320

1, 140
1,020

895
815
740

665
740

1,060

Mar.

1.240
1 140
2.140
#* Jtfkft
1,900

i ofin"
3,620
4,860
3,970
3,620

2,680
2,140
2,140
2,540
1.650

1,650
1/530
1,420
1,320
1,240

1,140
1,020895'

855
855

740
740
740
702
665
665

Apr.

1,140
1,020

935

855
  

815
778
740
975
815

740
702
665
665
665

665
935
855
815
740

702
665

2,270
2,820
1,770

1,420
1,240
1,060
1,140
1 240'

May.

1,240
1,320
1,240
1,530
6,160

4,140
2,680
2,020
1,530
1,240

1,060
1,020
1,420
1,240
1,140

1,060
975
895
815
740

665
595
778
665'665

630
595
702

1,650
1,420
1,140

June.

975
85?74»'
77ft

630

560
525
525
492
460

428
428
395
335
335

335
335
460
365
302

:280r
280

, 324
291
270

250
302
286
525
ftfiH

July.

428
, . 428

330
286
302

«30
395
335
291
595

365
308
335
280
280

313
- 260

240
245
630

; 395
335
343
286

,-270

235
221
260
318
son
270

Aug.

221
97A

395
365
330

302
560,

1,240
665492
46»
630
428
630
630

460;;
395
630 i
460
395

365
324
318,
308
291

270^
O EC

240
230,
235
221

Sept.

226
226
221
240
265

-291
, ,26Q

.f. "ijgjg
>* <MO

302
235
221

.212

212
330
702
428
308

895
1,900
1,020

740
740

395
,t4»2%et»
395
365

NOTE. Discharge, Jan. 17-20, estimated because of ice from weather records, study of gage-height, graph, 
and comparison with records for Bald Eagle Creek at Milesburg.

Monthly discharge of Bald Eagle Creek at Beech Creek station, Pa., for the ye%r
ending Sept. 30, 1921. 

[Drainage area, 565 square miles.]

Month.

December . ......*.............................

February..... . . .

April........................................ .
Mav.. .............. .

July..................... . ...

The year ................................

Discharge in second-feet.

Maximum.

1,420 
2,820 
2,680 
2,400 
2,Q20 
4,860 
2,820 
6,160 

975 
630 

1,240 
1,900

6,160

Minimum.

280 
280 
595 400' 

595 
665 
665 
595 
250 
221 
221 
212

212

Mean.

443 
1,030 
1,060 

783 
969 

1,750 
1,020 
1,390 

458 
341 
420 
444

842

Per 
square 
mile.

0.784 
1.82 
1.88 
1.39 
1.72 
3.10 
1.81 
2.46 
.811 
.604 
.743 
.786

1.49

Rufc-off -' ' 
in inches.

0.90 
2.03 
2.17 

. 1.60
1.79 
3.57 
2.02 
2.84 
.90 
.70 
.86 
.88

20.26

PINE CREEK AT CEDAR RTTN, PA.

LOCATION. At single-span steel highway bridge at Cedar Run, Lyeoming 
County.

DRAINAGE AKEA. 590 square miles.
RECORDS AVAILABLE. July 19, 1918, to September 30, 1921. Records prior to 

October 1, 1919, are contained in annual reports of the Water Supply Com 
mission of Pennsylvania.



EEFEB BASIN;

gag® attae&ed- :lo downstream side' of »bridge;; read','by  & V R, 
Nivison. Elevation of gage zero, 781.96 feet, United States Geological 
Survey datum. - , , «. >., ,, 

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by
' wading. , , ,,,- , I

CHANNEL AND CONTROL. Right bank is high; left is low but not subject to over 
flow. Bfd is composed of gravel. Control is a riffle, where: the bed is com 
posed <rf;gravelv about 500 feet below igage; probably permanent. 

EXTREMES OF DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 5.0 feet at 0 p. m. February 16 (discharge, 5,070 second-feet); 

(\_ mumjtage, 1.18 feet on September 1, 2, and 3 (discharge, 73 second-fe^ 
;|CB. Stag«-discMi^e relation usually affected by ice. . >; , - 
"^ecuRACYJrr-Stage-discharge relation permanent throughout year except;'

affected by ice. Rating curve well defined between 100 and 2,000 secori|E|- 
feet. Gage read to hundredths twice daily; during high stages more fftj? 
quently. Daily discharge ascertained by applying mean daily gage height 
to rating table. Records good. . ^

Discharge measurements of Pine Creek at Cedar Run, Pa., during the ye-ar epdwp
Sept. 30, 1921.

Date.

Mar. 29

Made by Ga^e 
height.

.Feet. 
3.12
1.37

Dis 
charge.

Sec.-ft. 
1,5SO

- 101

Daily discharge, in second-feet, of Pine Creek at Cedar Run, Pa., for the year ending
.Sept. SO, 1921.

Day.

1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
2i.... ..........
24..............
25..............

26..............
27..............
28..............
29..............
30... .......i...
31..............

Oct.

995
460
310
214
205

177
158
146
140
135

132
135
135
128
J15

115
110
110
105
102

100
100
100
100
QC

102
115
125
132
128
120

Nov.

110
110
274
202
170

164
140
140
15L9

158

146
138
125
128
120

130
174
232
241
241

359
830

1,290
1,410
940

885
780

540

Dec.

940
1,170
1,290
1,230
1,170

940
830
7QA

(20A

540
540
500

1,670
2,220

1,800
1,670
1,230
995
830

730
730
940
885
680

500
550
500
4*>ft

460
460

Jan.

380
500
540
460
460

460
460
460
460

380
340
320
OOA

460

460
380
340
320
320

500
750
950
850
KCA

380
380
380
500
600

Feb.

550
460
380

380

460
460
380
QQA

380
420
380
340
340

380
3,320
1,800
1,290
1,110

830
780
730
585
460

680

Mar.

940
780

1,670
1,670
1,290

1,540
3,120
3,720
3,920
4,130

2,920
2,220
2,920
2,?80
2,220

2,220
2,070
1,800
1,540
1,540

1,410
1,410
1,290
1,170
1 9Qft

1,170
1,170
1,350
1,410
i 900

Apr.

1,670
1,670
1,540
1,350
1,230

1,050
940
830
885
780

680
585
540
540
585

540
680
680
630
630

585
630

1,800
2,920
2 0Qrt

1 Sftft

1 i4ft
1,290
1,170
1,410

May."

1,350
1,290
1,170
1,170
1,670

2,070
1,800
1,540
1,290
1,050

885
830
830
730
585

540
460
460
420
345

304
274
500
420
Qfl4

017

298

420

June.

380
310
262
304
262

210
205
194
177
170

164
164
198
167
143

140
135
140
135
128

115
110
108
105
no

on
on
68
180
184

July.

286
143
120
115
110

174
143
130
140
191

177
191
223
236
214

210
158
143
140
164

170
140
128
115
102

100
95
98

120
115

Aug.

95
108
122
128
115

100
115
366
194
149

188
223
223
130
120

112
108
122
120
112

102
92
on
87
84

01

7ft

75
75
74
74

Sept.

73
n
73
75
75

95
' 140

102
86
128

177
205
143
115
105

105
128

1,110
540
304

324
1,670
940
630
500

540
359
164
214
241

NOTE. Discharge, Dec. 26-30 and Jan. 10 to Feb. 16, estimated because of ice, from weather records, study 
of gage-height graph, -and comparison with records for Driftwood Branch of Sinnemahoning Creek at Ster- 
ling Bun and for Lycoming Creek near Trout Bun.
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Monthly discharge of Pine Creek at Cedar Run, Pa., for the year ending Sept. SO,,
1921,

{Drainage arts, 590 square miles.]

Month.

October. ..................... ........ .^. ......

December... ..................... _ ..........

Wuth........... ..............................
April.. ........................................
May..... .. ..

July...........................................

Discharge in second-feet*

MVvHmnTn.

993 
1,410 
2,220 

950 
3,320 
4,130 
2.920 
2,070 

380 
286 
366 

1,670

4,130

Minimum.

95 
110 
420 
320 
340 
780 
540 
274 
90 
95 
74 
73

73

Mean.

172 
383 
990 
468 
«73 

1,900 
1,120 

795 
172 
152 
125 
314

600

Per
square 
mite.

0.292 
.«49 

1.58 
.793 

1.1* 
3.22 
1.90 
1.35 
.292 
.267 
.212 
.532

1.02

Ron-off 
in Inches.

0.34 
.72

3^71 
2.12 
1.56 
.33 
.30 

u .-.. .24 
.59

- I3.§3

LYCOMINGr GREEK NEAR TROTTT RUN, PA.

LOCATION. At single-span steel highway bridge 2^ miles above Trout Run,
Lycoming County. 

DRAINAGE AREA. 185 square miles. 
RECORDS AVAILABLE. December 4, 1913, to September 30, 1921. Records

prior to October 1, 1919, are contained in annual reports of the Water Supply
Commission of Pennsylvania. 

GAGE'. Chain gage attached to downstream side of bridge; read by Miss Orpha
Apker. Elevation of gage zero, 693.4 feet, United States Geological Survey
datum. 

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by
wading. 

CHANNEL AND CONTROL. Right bank is overflowed during extremely high stages;
left bank is high and is not overflowed. The bed is composed of gravel and
large stones. Control is a gravel riffle about 100 feet below gage; probably
permanent. 

EXTREMES OF DISCHARGE. Maximum stage during year, 8.80 feet at 1.30 p. m.
December 14 (discharge, 4,000 second-feet); minimum stage 1.68 feet at
4.40 p. m. October 24 (discharge, 20 second-feet). 

ICE. Stage-discharge relation usually affected by ice. 
ACCURACY. Stage-discharge relation permanent throughout year. Rating

curve fairly well denned from 30 to 3,000 second-feet. Gage read to hun>-
dredths twice daily; during high stages more frequently. Daily discharge
ascertained by applying mean daily gage height to rating table. Records
fair.

Discharge measurements of Lycoming Creek near Trout Run, Pa., during the yeai
ending Sept. SO, 1921.

Date.

Mar. 28
June 22

Made by  

J. M. Suavely ............................................................
H. L.Landis.. ...........................................................

  Gage 
height.

Feet. 
3.77
1.93

Dis 
charge.

Sec.-ft. 
533
34.5



BASH*.

, msecored*/eef, of Lgcominp Creek near Trout JJw»,JP«k, far the year 
- ending Sept. SO, 19%1.

Day.

1.. ............
2.............,'
a,.i,^...^.i;
4 , ,..,.... .
.............. 

6..............
7..............
8..............
9..............
1»..............

11..............
12- !  >
13..............
r*.... ..........
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

165
92 '--62-

t ,

41
35
28
27
26

24
30
42
38

i34,

30
30
27
27
27

24
. 23
21
20
24

26
68
92
68
70
60

NOT.

52
48

= 275
165
105 

81
84
67
81
65

61
w
55
50
48

62
3S2
320
245
231

245
290
435
435

245
190
190
165
190

Dec.

400
365
315

,v 275
61 &

245
245
231
231
217

204

204
1,600
1,360

790
545
470
435
335

275
275
275
275
217

165
190
165
154
142
1J.O

, Jan.

120
190
190
165
142 

142
142
142
116
101

87
«2
81

110
142

116
109
103
98
101
-98
204
305
190
120

190
165
142
105

-105
118

Feb.

105
94
92
84
Oi

217
154lie
105
101

101
99
89
92
96

165
835
350
217
217

204
165
165
154
154

154
331
165

Mar.

245
165
705
,685
435 

382
1,180
1,600
1,810
1,420

1,OSO
980

1,240
1 030
930

833
665
545
505
435

435
365
320
400
835

- 505
400-
435
470
382
545

Apr,

665
505
470
435

335
275
246
320
275.

231
. 217-
190
165
260

245
400
400
335
275

245
217
880

1,130
745

585
47.0
400
400
665

May.

665
585
505
435
coe

585
470
400
350
290

245
245
231
217
190

178
165
142
131
116

103
94
165
142
165

131
116
99
142
120
105

June.

94
81
120
275
101

68
65
«1
55
50

48
71
57
51
47.

43
54
57
45
40

38
33
31
30
28

30
41
35
47
38

July.

41
38
33
30

45
33

, ,.28
27
30

110
142
61
41
38

71
48
38
68
52

41
41
39
35
33

31
28
27
33
30
28

Aug.

27
34
43

v 38 
33

30
31
4T
36
28

33
41
54
52
41

° 3ft
31
36
31
30

28
27
27
27
27

26
25
24
24
24
26

Sept.

27
25
2*
24 
41

41
34
34
34
3»

38
36
31
28

: , 27

26*
30-

< ., $»
m
27

05
260

j -*tlf« m
190

. <>«8-$l
4g
41
54

NOTE. Discharge, Dec. 22, 23, Jan. 17, and 18, interpolated because of no gage-height record.

Monthly discharge of Lycoming Creek near Trout 'Run, Pa., for the year endingj
Sept. 30, 1921. 

[Drainage area, 185 square miles.]

Month.

April..........................................
May...........................................
 June . . <
July. ..........................................

The year................................

Discharge in second-feet.

Maximum.

165 
435 

1,600 
305 
835 

1,810 
1,130 

665 
275 
142 
54 

260

1,810

Minimum.

20
48 

142, 
81 
81

 : 165

165 
94
28 
27 
24 
24

20

Mean.

44.7 
175 
362 
136 
168 
705 
412 
262 
61.1 
44,2 
326 
6L3

206

Per 
square 
mile.

a 242 
.946 

1.96 
.735 
.908 

3,81 
2.23 
1.42 
.330 
.239 
.176 
.331

1.11

Run-off 
in inches.

0.88 
1.08 
2.26 
.85 
.95 

4-W 
2.40 
1.64 
.37 

. .28 
.20 
.37

15.14

jrrJNIATA RTOER AT NEWPORT, PA.

LOCATION. At four-span steel highway bridge at Newport, Perry County.
DRAINAGE AREA. 3,380 square miles.
RECORDS AVAILABLE. March 21, 1899, to July 14, 1906, and January 7, 1907, 

to September 30, 1921. Records prior to October 1, 1918, are contained 
in annual reports of the Water Supply Commission of Pennsylvania.
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GACSE. Chain gage attached to downstream side of bridge; read by A, R. Borteli. 
Elevation of gage zero, 363.32 feet, Unitefl States Geological Survey datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Banks are high and not subject to overflow. Bed is 

composed of hard material. Low-water control is a riffle about 400 feet 
below gage.

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 16.0 feet at midnight May 5-6 (discharge, 50,500 second-feet); 
minimum stage, 2.90 feet at 8 a. m. August 31 and September 4 (discharge, 
540 second-feet). '

ICE. Stage-discharge .relation usually affected by ice.
ACCURACY. Stage-discharge relation permanent throughout year except when 

affected by ice. Rating curve fairly well defined below 10,000 second-feet 
and well defined from 10,000 to 70,000 second-feet. Gage read to tenths 
twice daily; during high stages more frequently. Daily discharge ascer 
tained by applying mean daily gage height to rating table. Records good 
except for low stages, for which they are fair.

Discharge measurements of Juniata River at Newport, Pa., ^during the year ending
Sept. 80,

Date.

Oct. 19
Apr. 6

Made by- Gage 
height.

Feet.

4.06

Dis 
charge.

Sec.-ft.
1 1 Oft

2,900

.Daily discharge, in second-feet, of Juniata River at Newport, Pa., for the year ending
Sept. 30, 1921.

Day.

1.........
2.. .......
3.........
4.........
5.........

6..:......
7.........
8.........
9.........

10..........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
11.........
2J.......^

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
ift
ot

Oct.

6,170
9,360
5,550
3,720
3,150

2,500
2,130
2,230
2,020
1,900

1,580
1,580
1,580
1,470
1,470

1,470
1,370
1,180
1,180
1,270

1,270
1.180
1,180
1.000

892

1,000
1,580
3,870
2,020
1,680
1 430'

Nov.

1,050
3,150
2,370
2,250
2,370

1,790
1,470

952
1,470
1,000

1,080
1,180

920
1,370
1,080

1,270
6,800

12,100
8,080
6,800

5,550
7,120
8,080

13,900
12,100

10,000
8,080
6,800
5,550
4,930

Dec.

6,800
7,760
7,120
7,120
6 QfiA

6,170
5,550
4.930
4,320
3,720

3,720
3,430
2,880
7,120

14,600

12,100
9,690
7,440
6,170
5,240

4,620
4,020
4,930
5,240
4,930

4,320
4,620
4,320
4,020
4,020
3,150

Jan.

3,150
3,020

3,020

2,880
2,620
2.620
2,620
3,020

2,880
2,750
3,020
2,620
2,370

2,200
1,900
1,680
1,500
1,700

2,200
4,020
8,720

12,100
10,000

7,760
5,860
5,240
4,320
3,870
4,320

Feb.

4,930
4,930
4,320
4,020

4,620
5,240
5,240
4,930
5,550

6,800
6,800
6,480
6,170
5,860

5,550
5,240
4,930
4,620
4,320

3,720
3,720
4,020
3,720
3,430

3,580
3,290
3,580

Mar.

6,170
8,080

13,200
20,200
19,900

15,000
12,100
11,400
10,700
10,700

10,000
8,400
8,080
7,m
7,760

8,080
8,080
7,440
7,120
6,170

5,860
5,550
4,930
4,320
4,620

4,320
4,020
3,720
3,580
3,150

Apr.

3,290
3,290
3.430
3,020
2,880

2,750
2.620
2,620
2.370
2,620

2,620
2,620
2,620
2,620
2,500

2,620
3.580
3,430
3,150
2,880

2,880
2,500
3,580
7,440
7,440

5,860
4,930
4,320
4,320
6,170

May.

8,080
8,080
8,080
9,360

37,100

45,000
29,200
20,200
13,500
10,400

8,720
7,760

11,400
13,500
12,100

9,690
8,080
6,800
6,170
5,550

4,930
3,870
4,020
3,720
3,430

3,130
3,290
3,150
3,430
3,870
3,290

June.

3,020
2,620
2,500
2,370
2,130

2,130
1,790
2,020
2,020
1,900

1,900
1,680
1,680
1,580
1,680

1,790
1,680
1,680
1,900
2,020

1,580
1,370
1,580
1,470
I'eso
1,370
1,270
1,680
2,250
1,900

July.

2,750
3,430
4,320
3,720
2,750

2,130
2,130
1,680
1,580
1,370

1,430
2.020
2,370
2,130
2,370

2,020
1,790
1,680
1,370
1,470

1,580
2,130
1,470
1,180
l;i80

1,000
1,180
1,180
1,180
1,180
1,680

Aug.

1,470
1,180

,1,680
2,370
3,430

2,620
2,620
2,880
4,020
2,620

2,130
1,900
1,680
1,580
1,470

1,050
1,310
1,370
1,270
1,370

1,370
1,370

920
1,050
1,180

1,080
1,180
1,000

808
755
598

Sept.

755
680
718
598
808

1,080
1,680
3,290
2,370
1,580

1,790
1,680
1,790
1,580

952

850
920
952
850«

1,000

1,050
1,270
4,320
3,150
2,130

2,020
1,270
1,790
1,799
1,470

NOTE. Discharge, Jan. 16,17, and 19-21 estimated because of ice from weather records, study of gage 
height graph, and comparison with records for Frankstown Branch of Juniata River at Williamsburg.
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discharge o/ tfuniata River at Newport,- Pa., for the year ending Sept. SOi, 
..,  . -> , 1981...^ . .'     

[Drainage area, 3,380 square miles.]

^ * - Month.

February- .....................................
March, j
April..........................................
 May...... ............................ .........

July.............,..................:..........

Til ft v«ar

Discharge in second-feet.

Maximum.

9,360 
13,900 
14,600 
12,100 
6,800 

20,200 
7,440 

45,000 
3,020 
4,320 
4,020 
4,320

45,000

Minimum.

892 
920 

2,880 
1,500 
3,290 
2,880 
2,370 
3, 150 
1,270 
1,000 

598 
598

598

Mean.

2,260 
4,890 
5,830 

. 3,870 
4,830 
8,160 
3,570 

10,300 
1,880 
1,920 
1,660 
1,540

4,220

Per
square 
mile.

0.669 
 1.39 
1.72 
1.14 
1.43 
2.41 
1.06 
3.05 
.556 
.568 
.491 
.456

1.25

Bmi-ofli 
in inches.

0.77 
1.55 
1.98 
1.31 
1.49 
2.78 
1.18 
3.52 
.62 

» .65 
.57 
.51

16.93

FRANKSTOWN BRANCH OF JXTNIATA RIVER AT WXLLIAHSBTTRG, PA.

LOCATION. At two-span steel highway bridge at Williamsburg, Blair County.
DRAINAGE AREA. 295 square miles.
RECORDS AVAILABLE. October 24, 1916, to September 30, 1921. Records 

prior to October 1, 1919, are contained in annual reports of the Water Supply 
Commission of Pennsylvania.

GAGE. Chain gage attached to upstream side of bridge; read by R. E. Rhule. 
Elevation of gage zero 831.78 feet, United States Geological Survey datum,

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Banks are high but subject to overflow at extremely 

high stages. Bed is composed of mud, gravel, and small boulders. Control 
for extremely low stages is a riffle 75 feet below gage; for ordinary low 
stages is a water main crossing the stream diagonally about 150 feet below 
gage; permanent. Medium and high stage control is the first of a series 
of riffles 600 feet below gage; probably permanent.

EXTREMES OF DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 10.7 feet at 10 a. m. May 5 (discharge, about 7,400 second-feet); 
minimum stage, 1.65 feet at 4 p. m. September 16 (discharge, 85 second- 
feet.)

ICE. Stage-discharge relation seldom affected by ice.
ACCURACY-^ Stage-discharge relation permanent throughout the year; not 

affected by ice. Rating curve well defined between 70 and 2,000 second- 
feet. Gage read to hundredths twice daily; during high stages more fre 
quently. Daily discharge ascertained by applying mean daily gage height 
to rating table. Records good,

Discharge measurements of Frankstown Branch of Juniata River at Williamsburg, 
Pa., during the year ending Sept. SO, 1921.

[Made by H. J. Mclntyre.]

Date.

May 6..............................................................................
6....  ..........................:...............................................

Gage 
height.

Feet. 
7.05
6.92
3.00

Dis 
charge.

Sec.-ft. 
2,630
2,530

368



SURFACE WATEB SUPPLY, 1921, PART I.

Daily discharge, in seeorid-foet, of Frankstown Branch of
liamsburg, Pa., for the year ending Sept. SO, 1921.

River at WU*

Day.

I..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

M.\-.;i. ........
27..............
28..............
29..............
30..............
31..............

Oct.

767
425
310
260
237

215
.193
182
171
171

^ 150
144
140
134
130

124
124
124
115
112

112
112
103
103
103

112
121
121
121
112
112

Nov.

103
140
310
160
134

126
121
132
130126'

119
109
105
105
109

136
950
492
425
767

" 811
767

1,460
1,000
811

640
527
492
425
365

'

Dee.

767
640
564
527
527

457
395
387
324
310

324
284
284

1,160
950

724
602
492
425
351

284
310
682
527
425

492
380
351
337
297
297

Jan.

272
284
324
272
284

310
272
682
492
457

395
280
310
226
365

380
215
150
171
204

425
1,590
1,950
1,100
724

492
365
337
365
395
564

Feb.

380
337
310
310
457

527 457
492
682
682

6S2
602
527
602
527

527
602
425
395
310

425
425
380
365
284

297
310
602

Mar.

682
900

2,520
2,030
1,280

1,050
1,220
950
855
900

724
640
950
640
855

724
682

. 640
527
492

457
425
380
365
365

337
310
284
260
248
248

Apr.

351
272
248
237
215

215
;215
215
351
272

248
237
237
237
248

237
260
226
226
215

215
215
682
527
365

337
324
310
380
457

May.

425
492
457

1,220
5,980

2,600
1,400
1,050
767
602

527
527
564
602
602

527
457
425
365
337

31ff
284
284
260
324

272
237
226
425
310
226

June.

204
193
193
182
171

150
150
150
150
146

140
148
126
117
112

110
109
160
117.
105

102
98
98
121
105

109
150
160
260
337

July.

171
215
150
119
115

112
109
109
226
602

640
380
310
215
204

204
150
128
193
492

^237

182
160
146
126

215
215
160
492
284

  215

Aug.

160
492

1,340
724
395

337
1,100
682
380
297

260
237
226
193
182

160
150
193
150
132

U 126
112
112
112
112

109
103

, 98
94
94
99

Sept.

90
86
in
119
215

193
»r
128-ia

'  ..'»

- "is
i*
llS
1»3
9ft

«»
100
.226
126

, 109

193
493
272
MS
182

, 182
ISO

- 136
123
 14

Monthly discharge of Frankstown Branch of Junialgt River, at Williamsburg, Pa. t 
for the year ending Sept. SO, 1921.

[Drainage area, 295 square miles.]

Month.

December1 .....................................

April..........................................

July...........................................

The year ................................

Discharge in second-feet. '

Maximum.

767 
1,460 
1,160 
1,950 

682 
2,520 

682 
5,980 

337 
640 

1,340 
492

5,980

Minimum.

103
103 
284, 
150 
284 
248 
215 
228 
98 

109 
90 
86

86

Mean,

176 
403
478 
476 .461- 
740 
292 ! 

... 745 
149 
235 
289 
163

385

square 
mfle. '

0.597! 
1.37 , 
1.62 
1.61 
1.56 
2.51 ,

2'.53'".505 

.797 

.980

.553

1.31

' Run-off 
in inches.

l!87 
1.86 
1.62 
2.89 
1. 10 

, . 2.92 
' .56

'!ea

17.71



BASE*.

;        '  ; BAYSTOWH BRABTOH OF JTTNIATA KIVER AT SAXTOlT, BA. . -..g;.i\

LOCATION.   At two-span steel highway bridge at Saxton, Bedford County.
DRAINAGE AREA.   790 square miles.
RECOBDS AVAILABLE.   August 31, 1911, to September 30, 1921. Records prler 

to October 1, 1918, are contained in, annual reports pf the Water Siipfiljr 
Commission, of Pennsylvania. ,,,'< 

GAGE.-  Chain gage attached to downstream side of bridge; read by D,    $. 
Jenkins. Elevation of gage zero, 789.91 feet, United States Geological 
Survey datum.

DISCHARGE toASTrKEMUNTS.   Made from downstream side of bridge. '
C&ANNBI* AND CONTROL.   B%nks are subject to overflow during high stages. 

Control was a heavy boulder riffle 350 feet below gage until about the first 
of February, when a new one was formed by the reconstruction of th&. 
Huntingdon & Broad Top Mountain Railroad bridge 250 feet below gage.'

EXTREMES OF DISCHARGE.   Maximum stage during year, 8.23 feet at 5 p. *&  
May 5 (discharge, 10,200 secondtfeet) ; minimum discharge, 115 second* 
feet, from 5 p. m. September 1 to 7 a; m. September 3. ;

ICE.   Stage-discharge relation usually affected by ice. . .. *!*
ACCURACY.   Stage-discharge relation changed about February 1 owing to the 

Huntingdon & Broad Top Mountain Railroad bridge 250 feet below gagej 
also affected by ice. Rating curve used October 1 to January 31, fairly 
well defined below 1,000 second-feet and well definejd between 1,000 and 
22,000 second-feet; curve used February 1 to September 30, well defined 
between 150 and 1,000 second-feet and fairly well defined from 1,000 'id 
12,000 second-feet. Gage read to hundredths twice daily; during high 
stages more frequently. Daily' discharge ascertained by applying mean 
daily gage height to rating table. Records good, except those for low 
stages, which are fair.

Discharge measurements of Raystown Branch of Juniata River at. Saxton, Pa. f 
during the year ending Sept. SO, 1921. > 'I

Date. .

30

Made by  

H. L. Landis.. _ ................. _ ....................................

Gage 
height.

Feet. 
2.52
2.72

Dis 
charge.

See.-/*. 
539
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Daily discharge, tn s&Qnd«feet, of Rutfstov&n Branch vfJ>tft}£at& Ritftiraat Saxton, Pa., 
for the year ending Sept. 30, 1921.

Day.

1. .............
2..............
3...:..........
^... ...........
5..............

6..............
7..... .........
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
28..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

775
523
316
356
316

280
250
236
236
236

236
236
223
211
211

211
199
199
188
188
1QO

188
188
100

188

188
188
280
265
250
211

Nov.

199
199
298
377
298

236
236
236
223
211

211
199
188
177
188

211
735
658
950

1,360

2.650
2,950
2.650
2,800
2,230

1,840
1,480
1.260
1,100

818

Dec.

905
1,480
1.480
1,360
1,310

1,150
950
818
735
620

586
586
523
695

.2,650

2,850
1,970
1,360
1,050

818

620
523

1,600
1,720
1,310

1,100
1,050

950
775
586
586

Jan.

620
620
620
586
585

552
588
620

1,360
1,100

1,000
905
818
620
494

620
1,050

600
400
460

600
2,510
4,100
3,930
3,420

1,840
1,360
1,150
1,150
1,200
1,480

Feb.

1,430
1,170

975
975

1,430

1,540
1,430
1,320
1,430
1,660

2,060
1,920
1,660
1,430
1,320

1,170
1 120
1,020

845
765

,655
888
845
655
620

588
690

1,270

Mar.

2,500
3,550
5,800
6,600
4,800

3,250
2,650
2,850
2,20Q
1,790

1,660
1,220
1,270
1.380
1,380

1,540
1,790
1,660
1,430
1,430

1,270
1 070

930
. 765,

620

620
620
588
588

. 555
555

Apr.

495
468
468
468
415

390
.368

345
495
620

555468'
  440

440
440

468
495
495
466
468
A\ C.

390
620
815
845

690
655
620
655
975

May.

975
1,020
1,070
1,540
7,850

7,620
5,600
2,800
2,200
1,660

1,320
1,430
3,100
2,950
2,350

1,790
1.540
1.270
Iy020

930

765
690
588
555
588

845
8)5
620
525
690
588

June.

620
-5&

525'
390

305
255
240

OQg

192
205
180
151
143

135
153' '368

440
288

. 205
180
168

 205
240

240
288
468
76S
805

July.

2,200
2,350
1,320

728
525

'415
495
388
288,
415

'765

1,020
888
588

' 440

415
,5^5

368
345
305

- 9S&
288
255
205192'

220
180.
180
192
205
192

Aug.

192
265
390

1,790
1,070

655
555.'728*
655'440

. 368
305
305
305
255

220
220

- 2§8
' 305

220
192
180
168
151

155
149
131
127
129
123

Slept,

119
1 115

12?
155
345

440
346
390

* I*9

192
180
192
168
195

141
135
151
139
151

270
975

1,020
588
415

415
368
325
255
240

NOTE. Discharge, Jan. 18-21, estimated because of ice from weather records, study of gage-height graph, 
and comparison with records for Frankstown Branch of Juniata Eiver at Wiiliamsburg.

Monthly discharge of Raystown Branch of Juxtiata River at Saxton, Pa., for the 
year ending Sept. 30, 1921.

[Drainage area, 790 square miles.]

Month.

April..........................................
May........................... f ...............

July...........................................

September ....................................

The year. ...............................

Discharge in second-feet.

Maximum.

775 
2,950 
2,650 
4,100 2,060* 
6,600 

975 
7,850 

805 
2,350 
1,790 
1,020

7,850

Minimum,

188 
177 
523 
400 
588 
555 
345 
525 
135 
180 
123 
115

115

Mean.

256 
906 

1,110 
1,190 
1,170 
1,88ft 

533 
1,850 

323 
555 
362 
300

872

Per
square 
mile.

0.324 
1.15 
1.41 
1.51 
1.48 
2.38 
.675 

2.34 
.409 
.703 
.458 
.380

1.10

Run-off 
in inches.

0.37 
1.28 
1.63 
1.74 
1.54 
2.74 
.75 

2.70 
.46 
.81 
.53 
.42

14.97



i r n strs<$ijEELorNA BITER BASI&.

TUSCARORA CREEK KEAB, PORT ROTAL, PA. , .,,

LOCATION. At single-span steel highway bridge 2 miles southwest of Port 
Royal, Juniata County.

DRAINAGE AREA. 205 square miles.
RECORDS AVAILABLE. ^August 21, 1911, to September 30, 1921. Records prior 

to October 1, 1918, are contained in annual reports of the Water Supply 
 "Commission of Pennsylvania.

GAGE. Chain gage attached to upstream side of bridge; read by Stuart Gronin- 
ger.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 
wading.

CHANNEL AND CONTROL. Banks are low but subject to overflow only during 
extremely high stages. Bed is composed of gravel and rocks. Control 
is a rifHe about 500 feet below gage; practically permanent.

EXTREMES OF DISCHARGE. Maximum stage during year, 11.68 feet at 9.15 
a. m. May 5 (discharge, about 8,600 second-feet); minimum stage, 2.07 
feet at 7.30 a. m. September 4 (discharge, 7 second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation permanent throughout year except when 

affected by ice. Rating curve fairly Well defined below 100 second-feet and 
well defined between 100 and 5,000 second-feet. Gage read to hundredth* 
.twice daily; during high stages more frequently. Daily discharge ascertained 
by applying daily mean gage height to rating table. Records good except 
those for low stages, which are fair.

Daily discharge, in second-feet, of Tuscdrora Creek near Port Royal, Pa., for the 
year ending Sept. 30, 19B1.

Day.

1... ...........
2..............
,3..............
4... ...........
5..............

6..............
1... ...........
8... ...........
».. .............
10..............

11..... .........
12..............
13.. ...........
14..............
15..............

IK... ...........
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
23..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

642
205
136
112
97

85
79
76
69
65

62
62
56
57
57

52
50
52
52
52

52
49
49
45
50

49
52
65
84
57
45

Nov.

47
47
192
92
65

'57
53
52
52
54

49
44
42
39
39

69
1,720
1,020
465
332

255
205
615

1,080
560

385
 285
270
218
180

Dec.

835
835
560
405
445

350
270
230
205
205

192
170
170

1,210
1,790

835
560
425
300
270

170
255
535
368
270

205
270
218
140
230
180

Jan.

160
160
180
150
140

136
132
150
160
128

92
85
85
100
ioo
85
70
55
55
70

180
535
780
510
285

192
205
180
180
192
2S5

Feb.

270
205
192
205
242

300
255
230
315
445

488
465
350
315
270

230
230
205
170
300

320
260
218
205
140

160
170
242

Mar.

670
1.020
1,720
1,280
890

725
615
488
445
535

385
350
405
315
425

385
332
315
270
255

242
218
192
100
230

192
170
160
150
140
138

Apr.

218
205
160
150
138

134
128
124
160
.170

138
128
122
120
128

150
510
285
218
180
160"

160
535

1,020
510

368
285
255
255
445

May.

385
588
465

1,420
6,460

2,760
1,490
1.020
725560'

445
510

1,280
1,020
725

535
425
368
315
270

242
218
230
180
180

192
160
150
255
180
140

June.

124
112
104
104
91

90
85
91
86
80

78
79
79
67
62

58
58
108
88
67

58
54
52
54
53

47
52
52
84
104

July.

615
218
104
76
66

56
54
60
57
60

54
53
73
54
52

54
43
44
53
34

52
76
43
37
30

30
27
25
30
34
37

Aug.

31
40
91
110
70

50
53
57
52
45

34
30
30
28
27

30
26
28
27
25

18
14
16
13
13

13
12
11
10
12
12

Sept.

11
13
16
12
80

160
230
205
91
64

67
80
57
44
32

30
37
42
49
34

30
150
118
73
57

52
54
42
42
37

NOTE. Dlschare Jan. 12-20, Feb. 21 and 22 estimated because of ice. from weather records, study of 
gage-height graph, and comparison with records for Frankstown Branch of Juniata River at Williamsburg,
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Monthly discharge of Tusearora Creek near Port Royal, Po;> for the year ending
Sept. SO, 1921.

[Drainage area, 205 square voiles.]

Month.

March.:.:.....................................
April. .........................................
May...........................................

July...........................................

Discharge in aeoond-feet.

Maximum.

642 
1,720 
1,790 

78) 
488 

1,720 1-'020 
6^460 

124 
615 
110 
230

6,460

Minimum.

45 
39 

140 
55 

140 
138 
120 
140

g 
10 
11

10

Mean.

87.6 
286 
423 
188 

. 264 
447 
252 
771 
77.4 
74.2 
33.2 
66.9

248

Per 
square 
mite.

fc427 
1;40 
2.06 
.917 

1.29 
2.18 
1.23 
3.78 
.378 
.362 
.162 
.326

1.21

Kun-ofl 
in inches.

:,,-, ftt9

1.5ft 
2.88 
1,06 
1.34 
2.51 
1.37 
4.34 
^48 
.42 
.19 
.36

16-44

SWATARA CREEK AT HARPERS, PA,,

LOCATION. At two-span steel highway bridge at Harpers, Lebanon County, 
5 miles northwest of Annville.

DRAINAGE AREA. 334 square miles.
RECORDS AVAILABLE. December 17, 1918, to September 30, 1921. Records 

prior to October 1, 1919, are. contained in annual reports of the Wa|@ir 
Supply Commission of Pennsylvania.

GAGE. Chain gage attached to downstream side of bridge; read by Ehner G. 
Shuey.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 
wading.

CHANNEL AND CONTROL. At low and medium stages, stream flows under left 
spaa of bridge. There is a flood plain under the right span which is covered 
by water during high stages. Outside of the flood plain both banks are 
high and are not overflowed. Bed is composed of culm and gravel. COB* 
trol is a riffle about 300 feet below gage; probably permanent.

EXTREMES OF DISCHARGE. Maximum stage during year, 10.16 feet «t 12.30 
p. m. May 5 (diseharge? 7,640 second-feet); minimum stage, 0.18 foot at 
6.15 p. m. September 3 (discharge, 54 second-feet).

ICE. Stage-discharge relation usually affected by ice.
ACCURACY. Stage-discharge relation permanent throughout year except whei 

affected by iee. . Rating curve fairly well defined between 100 and 6,000 
second-feet. Gage read to hundredths twice daily; during high stagef 
more frequently. Daily discharge ascertained by applying mean][dail£ 
gage height to rating table. Records good.

Discharge measurements of Swatara Creek at Harpers, Pa., during the year ending
Sept. SO, 1921.

Date.

May 11
July 6
Aug. 8

Made by 

H. L. Landis. ...........................................................
.....do.....................................................................

Gage 
height.

Feet.
*> 71

.33
1.09

Dis 
charge.

Sec.-ft. ' 
«6 73

±m



SUSQUEHANNA RIVEK BASIN.

Daily dwchargt^i* second-feet, of Swatsera Greek at Harpers, 'Pa., for ike 
: ending Sept. SO, 1921. .... :

Day.

 1 "

§.;.
9...

10...

11.

13...
14... 
Mu^.

16.
17. 
IS.
19.
20.

21.
22.
23.
24.
25.

31.

Jan.

60S 
160 
421

402
366
384
402
332

316
300
239
254
690

656
440
300
260
340

440
1,050

945
695
332

260
240
260
260
300
945

Feb. Mar,.

,
2,690
1,990

1,640
1,430
1,170
1,110
1,710

1.230
1,110
1,170

945
945

Apr.

845 
6BO 
540 
480 
421

384
349

1,050
2,060
1,290

995
, 845

745
745

1,110

May.

1,960
2,130
6,470

NOTE. Discharge, Jan. 19-21 and 26-30, estimated because of ice from weather records, study of gage- 
height graph, and comparison with records for Little Swatara Creek near Pine Grove.

Monthly discharge of Swatara River at Harpers, Pa., for the year ending Sept.
SO, 1921. 

[Drainage area, 334 square miles.}

Month.

March ............................. ...........
April..........................................
May.........................;.................

July...........................................

Discharge la second-feet.

Maximum.

2,290 
1,640 
3,750 
1,050 
1,570 
3,030 
2,060 
6/470 

284 
605 
300 
316

6,470

Minimum.

'. Ill 
102 
460 
239 
239 
460 
284 
254 

71 
68 
60 
56

-56

Mean.

310
424 

1,150 
449 
505 

1,230 
642 

1,120 
134 
124 
96.4 
79.2

524

Per 
square 
mile.

0.928 
1.27 
3.44 
1.34 
1.51 
3.68 
1.92 
3.35 
.401 
.371 
.289 
.237

.1.57 ,

Run-off 
in inches.

1.07 
1.42 
3.97 
1.54 
1.57 
4.21 
2.14 
3.86 
.45 
.43 
.33 
.26

21.28

LITTLE SWATARA CREEK NEAB PINE GROVE, PA.

LOCATION, At single-span steel highway bridge three-quarters of a mite 
upstream from mouth of creek and 1 mile southeast of Pine Grove, Sehuyl- 
kill County.  

DRAINAGE AREA. 34 square miles.



SURFACE WATER SIHK^LY/ ISSly FAET I.

RUCOBDS AVAILA'BLB.-' J^ovember 18, 1®1% to September 30, 1921. --i "V =  «',
GAGE. Chain gage attached io' upstreaiii sfde of bridge; read by Miss Lottie 

. Mars.
DISCHARGE MEASUREMENTS. Made from Upstream side of bridge 'or by wading.
CHANNEL AND CONTROL. Banks are of medium height; overflow begins at a stage
,', of ;about 6 feeA. Bed is composed of co^irse gravel. Control is a riffle, at 

the upstream end of an island, about 100 feet below gage; probably per 
manent. , ;-; ,  ;'  ,:,; .' .."' 'Y '! 0 '|.V .." ',':'.

EXTREMES OP DISCHARGE. Maximum stage during year, estimated from hydro- 
graph, 5.7 feet at 4 a. m. May 5 (discharge; Jj,bout< 920 Becon&feet); minimum 
stage, 1-.02 feet several times in August and September (discharge, 4 second- 
fee*). ' /I "' '. .:.' " ' v .' : ' - V: V,-   ?>,

ICE. Stagerdischarge relation usually, affected by ice.,
ACCURACY . Stage-discharge relation permanent throughout year except when 

affected by ice. Rating curve well, defined below $00 sepond-feet. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying 
mean daily gage height to rating table. Eecords good.

XDoopEBATioN. Station is maintained in cooperation With J. G. White Manage^ 
ment Corporation, New .York City.

Discharge measurements of Little Swatara, Creek near Pine Grove, Pa., during the 
year ending Sept. SO, 1921.

Date.

May 11
July 6

Made by  

H. J. Mclntyre.........
H.L.Landis. .........

Case 
height.

Feet. 
2.00
1.16

Dis 
charge.

Sec.-ft.
. 78

5.4

Date.

July 6

Made by  

H. t. Landis...........

Gage 
height.

Feet. 
1.16
1.78

Dis 
charge.

Sec.-ft: 
5.0

4= 4

Daily discharge, in second-feet, of Little Swatara Creek near Pine Grove, Pa., for 
the year ending Sept. SO, 1921.

Day.

1.. ............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20. .............
21..............
22..............
23..............
24..............
25..............
28..............
27..............
28..............
29..............
30............
31............ .

Oct.

216
121
78
62
51

. 41
36
32
25

22
19
18
18
19
20
17
99

20
17
i^
18
13
14

14
15
38
19
19
14

Nov.

13
19
41
19
14
14
16
17
14

10
10
9
13
10

228
1^1
O9

58
EC

170

115
ftO
7E

68
EQ

Dec.

251
205
152
121
163
111
96
85
72
68
62

48
w*
297
194

CO

64
56
174
130
104
82
si
09

effl
Cifi

Jan.

59
62
56
51
46
42
38
42
37
^d
"U

30
29
lis
121
76
VI

46
60
180
168
80
56
42
38
^R
36
AO

Feb.

70
51
36
35
^CL

92
51
43
47
55
ino
7c

62
CO

51
48
51
48
42
68
170
117
QC

7c

43
34
KJ.

170
......

Mar.

262
274
489
393
240
183
161
137
183
194
165
143
154
109
115

94

68
65
59
51
46
92

161
121

Of)

79
QA

Apr.

104
68
56
54
51
42
41
41
49

40
32
31
28
55
CO

CO

51
41
40
VI
qo

148
183
124
96
78
10
64
102

May.

174
194
163
393
777
369
228
170
128
104
85
135
205
111
91
75
68
>»Q

54
43
Vt

. 34
33
30
31
30
25
24
34
24
18

June.

17
20
16
24
16
13
12
12
11
10
10
11
9
9
8
8
8

8
6
6
6
6
6
6
6
5
7

OF;

15

July.

8
7
7
7
7
6
7
6
6
8

17
17
10
8
8
7
6
6

12
82
27
17
12
11
9
8
7
7

. 7

Aug.

6
10
32
25
9
8

11
49
27
22
14
12
12
9
8
7
8
7
7
6
8
6

6
5
6
5
4

4

Sept.

4
5
5
4
4
4
5

4
4
4
5
5

4
4  ':&

4
6
18
8
6
5
8
6
5
6
5

NOTE. Discharge, Jan. l, interpolated because of no gage-height record. Discharge, Jan. 17-21 and 
25-30, estimated because of ice from weather records, study of gaga-height graph, and comparison witb 
records for Swatara Creek at Harpers.



II

ending

[Drainage area, 34 Square tidies.]

.' " *_ Month.

--:'. ,'A . H-7 -iH.-,. .*-., ' . .\:

Novendbei?.:... .;.'.,...................--.:....-
January, ... ...,.......,,...........:..........

ItarebiJ.^....!; ..../., .   :; - " ;
April, i^i..'1... '..... .i"....... ;........:......
May... . ....'...,.
June... . . i .....................................
July...........................................
August .-,.. .....I...............................

Discharge in second-feet.
-. ii - -('.

Maximum.
^ ' '-. {**-> ' ' V'-v-"

316
228 
393, 
180 
170 
489 
183, 
777 
25 
82 

.-. 49 
18

777

Minimum.,

13 
<9 

48 
29

! ::**
! '"18 

6 
5; '''4
4

4

Mean.

34.5 
55.6 120 ' 
63.8 
67.0 

152 ,   63.4' 
127 
10.8 
11.6 

 11.2 
> ^5.4

, 60.4'

: >er "" 

squarefa»*.:v:<

1.01 
' 1.64 

3.53
1.88 

i-. 1.97 
. 4.47., 

-  ' 1. 86   
3.74 
.318 
.341 
.329 
.160

1.78

; Piin-oif 
iB laches,

 :.:'  . --'' -v-Cl

1.16 
J ! 1.83 

4.07 
2.17 
Z06 

, 5,15 
2.58 
4.81 
.35 
.39 
.38 
.18

24.12

PATTTXENT BIVEB BASIN. r 

PATUXEWT RIVER NEAR BtTRTONSVILLE, MD.

LOCATION. At Columbia Turnpike bridge, 1| miles northeast of Burtonsville, 
Montgomery County, an4 4 miles northwest of Laurel,

DRAINAGE AREA. 127 square miles.
RECORDS AVAILABLE. July 21,, 1911, to June 15, 1912 (records furnished^ by 

United States Engineer Office); July 21, 1913, to September 30, 1921.
GAGE. Stevens Tyater-stage recorder referred to a staff gage in three sections 

on left bank, about 80 feet below highway bridge; prior to July 23, 1914, a 
vertical staff fastened to left side of bridge pier; datum of recorder is 1.29 
feet below that of gage on pier. Recorder inspected by Arthur Beall.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Banks are lined with trees and brush and are over 

flowed at stage of about 10 feet. Control not well defined.
EXTREMES OP DISCHARGE. Maximum stage during year, 7.95 feet at 10.30 p. m., 

May 12 (discharge, 1,790 second-feet); minimum stage, 1.90 feet, 11 a. m. 
to noon September 24 and 25 (discharge, 24 second-feet).

1911-1921: Maximum stage recorded, 14.6 feet about 9 a. m., January 12, 
1915 (discharge from poorly defined rating curve, 5,100 second-feet); mini 
mum stage, 0.18 foot August 25, 1911 (discharge, 6 second-feet).

ICE. Stage-discharge relation affected by ice during severe winters only.
ACCURACY. Stage-discharge relation practically permanent during year except 

for slight ice effect. Two rating curves used, identical above 60 second-feet, 
and applicable from October 1 to June 16 and from June 17 to September 
30; curves well defined between 30 and 300 second-feet and fairly well 
defined above 300 second-feet. Operation of water-stage recorder satisfac 
tory except as indicated in footnote to daily-discharge table. Daily dis 
charge ascertained by use of discharge integrator, by hourly method, and 
from mean daily gage height, obtained by inspecting recorder graph. Rec 
ords excellent except those estimated, which are good.
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Discharge measurements of Patuxent River near Burtonsville, Md.t during the yepr
ending Sept. SO, 1921* ; '

Date. Dis- 
charge.

2.36

Daily discharge, in second-feet, of Patuxent River near Burtonsvitte, Md., for the 
year ending Sept. SO, 1981.

Day.

1,.... ....... ..
...............
3..............
4..............
6..............

''**.... .........
7.. ............
8... ...........
9..............
10.;............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.;............
25..............

^..:... ........
27... ...........
28..............
29..............
30..............
31..............

Oct.

142
72
59
66
52

48
47
47
46
46

44
41
42
42
42

41
40
41
41
44

44
44
40
38
39

39
40
148
65
52*
48

Nov.

48
47
49
52
47

44
44
45
48
47

47
46
44
42!'- 44 .

65
662
163
106
91

82
82
125
113
(f>

82
79
94
97
86

Dec.

fide
220
135
122
293

207

1 uT
1 *

9ft

115

I 50

} 190

80
'

I 125

Jan.

95

210

. ,
65

120

Feb.

100

70

90

55

272

Mar.

342
218

125

130

70

272

134
119
111'109
106
109

Apr.

175
186
155
148
140

135
124
122
133
133

127
427
124
120
136

113
99m
OR
86

' 82
80

370
242
133

111
102
99
101
133

May.

125
125
129
487
527

284
197
161
140
129

124
731
656
333

'316

245
185
167
156
146

137
131
127
120
142

142
125
122
281
189
129

Jane.

113
106
101
99
97

91
87
91
91
87

84
84
79
71
84
61'
64
77
71
61

60
ea
57
59'56

50
52
58
50
323

July.

314
83
77
62
58

55
60
56
51
61

413
373
103
69
73

85
61
55
52
48

46
41
39
37
36

34
33
42
225
140
m

Aug.

51
58
168
I3ff
74

62
59147-
68
53

50
46
195
114
108

64
60  ' M
64
47

46
45
43
41
41

43
39
32
38
36

, 38

:JS#&

'-' ""A
m
M
¥Hi

,86

37
33
31

27
30
31
30;'i- 29
03

30
28
,26

' 27

27
40

29
25

27
33
34
32
37

NOTE. Intake to gage well obstructed and probably some ice eSEect Dec. 7 t& Eeb. 2? and Ma*. 
dischaigeestimated DV comparison with records of flow of Monocacy RiYer, gage-beljg&t graph, awt 
of weather records. Bracea figures indicate mean discharge for toe periods tttdud«tt.

Monthly discharge of Patuxent River near Burtonsville, Md., for the year ending
Sept. 80, 1921. 

[Drainage area, 127 square miles.]

Month.

April..........................................

July...........................................

September. ....................................

Discharge in second-feet.

Maximum.

148 
652 
696

272 
342 
370 
731 
323 
413 
195 
40

731

Minimum.

38 
42

80 
120 
50 
33 
32 
25

25

Mean.

52.6 
. 90.4 

135 
96.9 
90.1 

127 
135 
227 
83-5 
9 %0 
69.0 
31.5

103

Per 
square 
mile.

0.414
.712 

1.06 
.763 
.709 

1.00 
1.06 
1.79 
.657 
.748 

..543 
.248

.811

Bun-ofl ' 
in inches.

0.^8 
.79 

1.22 
.88 
.74 

1.15 
1.18 
2.06 
.73 
.86

 :S
11.00
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POTOMAC RIVER BASIN.

POTOMAC RIVER AT POINT OF ROCKS, MD.

LOCATION. At steel highway bridge at Point of Rocks, Frederick County, one- 
third mile below Catoctin Creek and 6 miles above Monocacy River.

DRAINAGE AREA. 9,650 square miles.
RECORDS AVAILABLE. February 17, 1895, to September 30, 1921.
GAGE. Chain attached to downstream side of left span of bridge; read by W. W. 

Compher. Datum constant since September 2, 1902; prior to this date 
datum was 0.45 foot higher than at present. Sea-level elevation of gage 
datum, 200.54 feet.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Practically permanent. Control is a ledge a few 

hundred feet below station, the ledge extending completely across the river 
except for one relatively unimportant channel.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 13.6 feet at 
10 a. m. May 6 (discharge, not determined); minimum stage, 0.84 foot at 
10 a. m. September 1 (discharge, not determined).

1895-1921: Maximum stage recorded, 29 feet on March 2, 1902 (dis 
charge, 219,000 second-feet); minimum stage, 0.38 foot on September 10, 
1914 (discharge, 540 second-feet).

The crest of the flood of June 2, 1889, as determined by the U. S. Army 
Engineers from high-water marks, reached a stage of 40.2 feet (discharge, 
325,000 second-feet).

ICE. Stage-discharge relation' seldom affected by ice.
DIVERSIONS. The Chesapeake & Ohio Canal parallels the Potomac on the 

Maryland side. The average discharge of the canal is 75 to 100 second-feet. 
The discharge is not included in the following tables.

REGULATION. Fluctuation at extreme low stages has been noted and is probably 
caused by the operation of power plants on the upper Potomac and tribu 
taries.

ACCURACY. Stage-discharge relation below gage height 2.0 feet, changed last
part of August owing to construction of a fish trap; affected by ice from

> January 19-28. Daily discharge withheld pending making of additional
discharge measurements. Gage read to hundredths once daily; during
high water read oftener.

Discharge measurements of Potomac River at Point of Rocks, Md., during the year
ending Sept. SO, 1921.

Date.

Mar. 30
Sepf. 2

Made by Gage 
height.

Feet. 
2.14
.86

Dis 
charge.

Sec. -ft. 
5,600
1,360

55969 24 WSP 521- -19



284 SURFACE WATER SUPPLY, 1921, PART I.

Daily gage height, in feet, of Potomac River at Point of Rocks, Md., for the year
ending Sept. 30, 1921.

Day.

1..:     
2         
3        
4    .... .  
5        

6    .     .
7  .... ....  
8   _      
9     .    
10      

11      
12         
13         
14         
15         

16        
17         
18         
19        
20         

21         
22-
23         
24         
26 

26-        
27         
28         
29         
30   .     
0131        

Oct.

1.70
1.95
2.46
2.30
1.90

1.75
1.60
1.50
1.30
1.20

1.20
1.15
1.10
1.05
1.05

1.05
1.00
1.00
.96
.96

.96-.94

.92

.82

.80

.90
\92
.94
.96

1.00
.98

Nov.

0.96
.98

1.00
.98
.96

.92

.98
1.00
1.10
1.00

.98

.96

.92

.80

.82

.90
1.00
3.60
4.30
3.10

2.50
2.40
2.70
9 7ft

  2.70

2 fift

2.60
9 7fi

2.70

Dec.

3.20
3.30
5.00
4.90
3.50

3.30
3.20
3.00
2.80
2.60

2.40
2.30
2.20
2.30
3.70

3.60
3.50
3.40
3.30
3.00
o «ft
2.40
2.60

q nf\

3.30
o in
9 Qft

2.70
2.60

Jan.

2.40
2.40
2.30
2.20
2.20

2.10
2.10
2.00
2.00
2.10

2.30
2.20
2.10
2.00
2.00

3.50
3.00
2.70
2.80
2.70

2.40
2.30
2.20
2.10

o ATI

3.30
9 Rfi
9 p\ft
2.50
2.50

Feb.

2.60
2.90
2.80
2.70
2.40

2.30
2.40
2.40
2.30
2.30

2.30
2.20
2.60
2.50
2.40

' 2.30
2.20
2.00
1.80
1.70

2.10
2.00
2.00
2.10
2.20

2.20
2.30
9 df\

Mar.

3.10
5.00
5.50
6.40
7.50

6.90
5.10
4.90
4.10
3.40

3.40
3.40
3.30
3.10
2.90

2.80
3.00
3.80
3.70
3.50

3.30
2.90
2.80
2.70
2.50

9 t\fl

2.50
9 4.0

2.30
2.20
2.10

Apr.

2.04
2.02
2.16
2.10
2.10

1.90
1.70
1.74
1.76
1.70

1.74
1.76
1.80
1.86
1.80

1.74
1.70
1.68
1.84
1.80

1.78
1.76
1.80
2.00
2.92

2.80
/ 2.60

2.10
2.00

May.

2.70
2.80
2.84
2.86
5.50

13.60
11.50
8.00
6.40
4.80

4.40
4.30
6.70
8.90
6.20

5.40
4.70
4.00
3.70
3.30

3.10
2.80
2.74
2.80
2.84

2.90
5.30

4.60
3.90
3.30

June.

2.96
2.90
2.50
2.36
2.10

2.00
1.90
1.80
1.70
1.70

1.60
1.68
1.66
1.40
1.30

1.20
1.30
1.36
1.60
1.50

1.40
1.48
1.46
1.40
1.34

1.30
1.20

1.88
1.76

July.

1.96
2.00
2.30
2.20
1.98

1.74
1.50
1.36
1.34
1.34

1.20
1.50
2.24
3.10
2.30

2.20
2.40
2.60
2 30
1.96

1.70
1.60

1 4H

1.30

1.24
1.20
1.10
1 00
1.26
1 00

Aug.

1.04
1.10
1.20
1.40
4.50

2.66
2.60
2.50
2.66
2.00

1.90
1.80

1.66
1.60

1.56
1.40
1.30
1 60
1.70

1.50
1.34
1.20
1.10
1.02

1 00
98
on
on

.90

.88

Sept.

0.84
.86
.86
.96

1.80

1.70
1.86
1.70
i <«i

i dn
1.20
1.68
1.70
1 80

1.70
1.48
1.20
1.10
1.24

1.10
1.40
3.40
9 on
2.40

i on
1.70
i fin
i *tfi
1 4ft
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MONOCACY RIVER NEAR FREDERICK, MD.

LOCATION. At Ceresville Bridge, on toll road leading from Frederick, Frederick 
County, to Mount Pleasant, 3,000 feet below Tuscarora Creek (entering 
from right), 2,000 feet above Israel Creek (entering from left), and 3 miles 
northeast of Frederick.

DRAINAGE AREA. 660 square miles.
RECORDS AVAILABLE. August 4, 1896, to September 30, 1921.
GAGE. Chain attached to downstream handrail near right end of bridge; read 

by E. D. Shriner, jr.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of gravel and boulders; shifting during 

very high floods. Control not well defined. Banks lined with trees and 
brush; subject to overflow at high stages.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 20.28 feet at 
8 a. m. May 13, (discharge, 12,600 second-feet); minimum stage 3.94 feet 
September 3 and 4 (discharge, 57 second-feet).

1896-1921: Maximum stage recorded, 27.2 feet at 11 a. m; January 13, 
1915 (discharge determined from rating curve used for 1916, 19,000 second- 
feet); minimum stage, 3.54 feet several days in October, 1910 (discharge, 
15 second-feet).

ICE. Stage-discharge relation affected by ice during severe winters only.
ACCURACY. Stage-discharge relation practically permanent; affected by ice 

January 18-28. Rating curve well defined between 50 and 15,000 second- 
feet; extended beyond these limits. Gage read to hundredths once daily; 
oftener during high water. Daily discharge ascertained by applying gage 
height to rating table. Records good.

The following discharge measurement was made by B. L. Bigwood and J. S. S. 
Jones: 

March 31,1921: Gage height 5.22 feet; discharge, 424 second-feet.

Daily discharge, in second-feet, of Monocacy River near Frederick, Md., for the 
year ending Sept. SO, 1921.

Day.

1.. ............
2..............
3..............
4..............
5..............
6..............
7. .............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25.1.-.. ........
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

4.390
9.50
850
750
705
405
158
158
158
171
158
158
158
146
134
122
122
122
122
134
134
134
122
110
110
134
110
184
158
158
134

Nov.

134
134
134
134
134
134
134
134
134
122
134
122
122
122
122
270

2,540
1,960
750
750
660
445

2,030
1,610
950
660
525
485
445
405

Dec.

2,030
1.350
1,230
1.170
1,110
1,000
800
6l5
485

  445
445
405
405

2,100
8,560
1,750
1,170
900
615
615
405
485

1,750
1,170
900
615
615
615
570
485
485

Jan.

485
615
615
615
570
570
525
445
445
445
405
352
240
335

2,170
1,420
800

530

705
445
525

Feb.

615
525
525
615
570
570
660
615
570
950
900
800
570
485
445
405
405
370
335
335
335
445
370
525
570
525
525
525

Mar.

5,580
3,220
2,920
2,540
2,030
1,480
1.050
900
800

1,480
850
750
705
660
615
800
750
615
525
485
445
370
405
370

1,610
950
850
705
465
445

Apr.

445
425
405
405
370
370
405
405
405
370
370
352
335
318
318
318
318
302
302
302
286
255

1,110
1,540
660
505
485
485
485
485

May.

682
705
728

2,990
11,000
5,410
2,690
1,610
1,610
1,610
405

1,000
12,600
9,020
2,760
2,100
1,000
950
950
900
900
728
705
615
615
638
750
525

1,960
950
660

June.

525
445
405
370
335
335
335
335
335
335
335
335
335
240
240
212
212
212
212
212
270
212
184
171
158
146
318
184
198
236

July.

318
122
198
226
212
184
158
146
146
146
158
405
318
255
212
171
184
198
158
171
638
525
465
134
134
134
110
110
99
99

226

Aug.

255
3,360
1.750
405
226
286
286
240
226
255
198
198
198
198
198
184
158
728
465
638
352
134
134
134
134
110
99
88
78
78
99

Sept.

88
78
57
57

1,680
1,820
1,480
1,230
286
286
286
352

1,230
134
158
146
134
146
134
134
122
660

1,050
660
335
198
184
198
198
158

NOTE. Stage-discharge relation affected by ice Jan 18-28; discharge estimated from study of weather 
records, gage-height graph, and observer's notes. Discharge, Feb. 20, interpolated. Braced figures show 
mean discharge for period indicated.
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Monthly discharge of Monocacy River near Frederick, Md., for the year ending
Sept. 30, 1921.

[Drainage area, 660 square miles.]

Month.

July...........................................

_ .. ,. ... ...                      

Discharge in second-feet.

Maximum.

4.390 
2.540 
8,560 
2,170 

950 
5,580 
1,540 

- 12,600 
525 
638 

3,360 
1,820

12,600

Minimum.

110 
122 
405 
240 
335 
370 
255 
405 
146 
99 
78 
57

57

Mean.

373 
548 

1,140 
599 
539 

1,160 
451 

2,250 
279 
218 
384 
456

703

Per 
square 
mile.

0.565 
.830 

1.73 
.908 
.817 

L76 
.683 

3.41 
.423 
.330 
.582 
.691

1.07

Run-off in 
inches. *

0.65 
.93 

1.99 
1.05 
.85 

2.03 
.76 

3.93 
.47 
.38 
.67 
.77

14.48

OCCOQtIAN CREEK NEAR OCCOQUAN, VA.

LOCATION. At Frank Davis's farm, 1 mile above Beaverdam Creek and 4| 
miles northwest of Occoquan, on line between Fairfax and Prince William 
counties.

DRAINAGE AREA. 546 squarejmiles.
RECORDS AVAILABLE. February 14, 1913, to May 3, 1916, and December 16, 

1920, to September 30, 1921.
GAGE. Stevens water-stage recorder installed December 23, 1920, referred to 

an inclined staff gage on left bank, about 150 feet upstream from gage house. 
Observer P. S. Davis. Friez water-stage recorder used April 27,1913, to May 
3, 1916, referred to same staff gage. From February 14 to April 26, 1913, 
a temporary staff gage on opposite bank was used.

DISCHARGE MEASUREMENTS. Made from cable 75 feet below recorder or by 
wading.

CHANNEL AND CONTROL. Gravel and large rocks; control practically permanent. 
Stage of zero flow at gage height 0.4 foot determined July 14, 1913.

EXTREMES OF DISCHARGE. Maximum stage during period December 16, 1920, 
to September 30, 1921, from water-stage recorder, 14.11 feet at 9 a. m., 
May 13 (discharge, 9,970 second-feet); minimum stage, 1.53 feet September 
2 and 4 (discharge, 13 second-feet).

1913-1916; 1921: Maximum stage, 21.2 feet on afternoon of January 13, 
1915, determined from flood marks on recorder shelter (discharge determined 
from extension of rating curve, 20,900 second-feet); minimum stage recorded, 
1.39 feet, September 13-18, 1913 (discharge, 9.7 second-feet).

ICE. Stage-discharge relation affected by ice for short periods.
ACCURACY. Stage-discharge relation practically permanent; not affected by 

ice during year. Rating curve used for earlier,records revised for low stages 
for use this year; well denned between 12 and 9,800 second-feet and extended 
beyond these limits. Water-stage recorder operated satisfactorily. Daily 
discharge obtained principally by discharge integrator. Records good.
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Discharge measurements of Occoquan Creek near Occoquan, Va., during the year
ending Sept. 30, 1921.

Date.

Dec. 17
Mar. 26

Made by- Gage 
height.

Feet. 
3.77
4.22

Dis 
charge.

Sec.-ft. 
443
602

Daily discharge, in second-feet, of Occoquan Creek near Occoquan, Va., for the year
ending SepL SO, 1921.

Day

1............. ......
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Dec.

C4Q

I 490

442

430
1,350
3,300
1,260

712

  1,080

AAQ

Jan.

469
472
455
369

290

235
232

! 1,750

446
1,720
6,690

3,210
1,620

Sfift

\ 600

KAK

\ 1,700
947
645

452
391
369
369
OKA

4QQ

Feb.

442
382
350
325
300

276
257
229
229
350

391
382
295

222

199
189
182

| 300

| 4,200
1,810

L 1,300

938
3,500

Mar.

2,410
1,150
1,010
1 280

756

622
534
469

690

538

1 1,600
1

^nft
486
388

346
308

1 410

581
430
342
293
257
240

Apr.

1,440
1.460

643
490
393

332
305
313
398
370

283
235
208
1QQ

194

224
OKI

262
206

175
.154

1 33ft
510

339
261

206

May.

630
375
331

3,080
5.330

2,710
1,380

831
595
469

386
2,160
7,800
1,910
1 060

1,300

544
446

323
285
oc4
4.CA

755

1,410
CAC

616
1,900

791
515

June.

275
214
174
151

133
124
121
120
114

112
117
117
111

97

90
81
83
80
80

79
76
68
62
55

106
120
162
98
95

July.

140
88
76
70

52
49
50
44
45

81
80

1.120
630
300

500
350
9ftft

112
80

55
48
44
41
40

33
3d
39
85

687
577

Aug.

306
108
113
192
142

95
68
59
43
43

47
43
38
65
85

102
82
54
46
37

34
32
27
23
22

20
19
18
18
16
16

Sept.

15
13
14
13

764

410
125
90
66
46

37
32
26
25
24

22
20
19
21
22

22
44
75
66
47

36
28
25
25
23

NOTE. Discharge estimated from study of weather records and gage-height graph Dec. 17-19, 21, 22, 
26-31; Jan. 5-7,10-12,19, 20,22, 23; Feb. 4,5,19, 20,22 23,25,26, 28; Mar. 9^3,15-17, 23-25, and July 14-18; 
recorder did not operate. Braced figures give mean discharge for periods indicated.

Monthly discharge of Occoquan Creek near Occoquan, Va., for the year ending Sept.
30, 1921. 

[Drainage area, 546 square miles.]

Month.

February.. ....................................
March...
April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

r

6,690

1,460 
7,800 

370 
1,120 

306 
764

Minimum.

232 
182 
240 
154 
254 

55 
33 
16 
13

Mean.

960 
1,030 

844 
723 
413 

1,300 
123 
187 
64.9 
73-2

Per
square 
mile.

1.76 
1.89 
1.55 
1.32 
.756 

2.38 
.225 
.342 
.119 
.134

Run-off in 
inches.

1.05 
2.18 
1.61 
1.52 
.84 

2.74 
.25 
.39 
.14 
.15
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RAPPAHANNOCK RIVER BASIN.

RAPPAHANNOCK RIVER NEAR FREDERICKSBURG, VA.

LOCATION. At rear of MeWhirt farm, li miles above dam of Spottsylvania 
Power Co. and 3J miles above Fredericksburg. Spottsylvania County.

DRAINAGE AEEA. 1,590 square miles.
RECORDS AVAILABLE. September 19, 1907, to September 30, 1921.
GAGE. Vertical staff on right bank; installed November 4, 1913, to replace 

chain gage destroyed October 31, 1913. Original gage was a vertical staff 
which was destroyed February 14, 1908, and replaced February 20, 1908, 
by a chain gage under the cable. All three gages at practically the same 
location and referred to same datum. Gage read by Charles Perry.

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading, about 1 
mile above gage.

CHANNEL AND CONTROL. Bed composed of boulders; somewhat rough. One 
channel. Banks wooded; water overflows right bank at stage about 15 
feet and left bank at about 12 feet. Current sluggish at extremely low 
water. Control is a rocky section a few hundred feet below the gage; 
practically permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 7.17 feet at 
9 a. m. May 13 (discharge, 16,800 second-feet); minimum stage, 0.54 foot 
at 11.30 a. m. August 29 (discharge, 123 second-feet).

1907-1921: Maximum stage recorded, 11.45 feet at noon April 11, 1918 
(discharge, 38,500 second-feet); minimum stage recorded, 0.30 foot at 3 
p. m. August 21, 1914 (discharge, 72 second-feet).

ICE. Ice forms near gage but seldom in sufficient quantity at control to affect 
stage-discharge relation.

ACCURACY. Stage-discharge relation practically permanent; not affected by 
ice during year. Rating curve well denned between 100 and 27,000 second- 
feet; extended beyond these limits. Gage read to hundredths once daily; 
gage heights July 1 to September 20 may be subject to some error owing to 
unstable condition of gage during this period. Daily discharge ascertained 
by applying gage height to rating table. Records good except those from 
July 1 to September 20, which" are fair.

Discharge measurements of Rappahannock River near Fredericksburg, Va., during 
the year ending Sept. 30, 1921.

Date.

June 23
Sept. 1

1
21

Made by  

J. J. Dirzulaitis. ..........................................................
.....do....................................................................

Gage 
height.

Feet. 
1.30

(a)
(0) C o

Dis 
charge.

Sec.-ft. 
528
J46
149
164

o Gage height uncertain because of unstable condition of gage.
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Daily discharge, in second-feet, of Rappahannock River near Fredericksburgt Va.j 
for the year ending Sept. 30, 1921.

Day.

1. .............
2..............
3..............
4..........
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23.............
24..............
25..............

26.............
27..............
28..............
29..............
30..............
31..............

Oct.

2,570
1,620
1,560
1,220
1,100

975
918
860
860
805

698
698
698
676
645

607
598
588
569
550

578
578
569
560
510

502
510
598

1,160
750
71 S

Nov.

598
550
578
569
534

510
510
494
518
550

588
598
550
550
494

3,340
6,190
3,490
2,570
2,000

1,700
1,480
2,240
1,920
1,480

1,480
1,280
1.810
3,700
3,290

Dec.

5,910
7,690
4,140
3,100
3,920

3,290
2,400
2,080
2,000
1,850

1,700
1,620
1,480
2,400
4,610

2,400
2,570
2.240
2,240
1,840

1,700
1,560
3,700
3,100
2,920

2,570
2,000
3,290

2,000
1,920

Jan.

1,840
1,840
1,770
1,700
1,560

1,480
1,350
1,350
1,350
1,700

2,570
2,570
2,080
6,840
11,600

6,190
4,850
3.290
3,100
2,570

2,570
2,920
4,850
4,140
3,290

2,890
2,490
2,080
1,920
2,000
2 AOA

Feb.

2,080
1,770
1,700
1,620
1,480

1,560
1,420
1,420
1,480
1,560

1,620
1,480
1,480
1,350
1,350

1,280
1,220
1,300
1,390
1,480

2,570
2,740
2,570
3,100
2,670

2,240
2,240
2,240

Mar.

2,240
2,240
2,240
2,321
2,400

  2,240
1,770
1,700
1,560
1,920

1,770
1,620
1,700
1,700
1,840

1,920
1,920
2,000
1,840
1,700

1,560
1,420
1,380
1,350
2,570

2,240
2,240
1,700
1,560
1,420
1,350

Apr.

2,740
3,100
2,920
2,570
1,620

1,480
1,420
1,420
1,620
1,480

1,560
1,420
1,160
1,130
1,100

1,100
1,100
1,280
1,220
1,160

1,010
975

1,280
3,100
2,740

2,080
1,840
1,560
1,420
1,840

May.

1,770
1,560
1,620
5,150
8,680

4,140
4,140
3,700
2,740
2,570

2,570
8,010

16,800
6,770
4,850

3,700
2,920
2,240
2,240
2,080

1,770
1,700
1,920
2,240
3,190

4,140
2,240
1,620
2,920
4,140
3,270

June.

2,400
1,480
1,220
1,160
1,100

975
918
918
918
860

860
860
860
975
918

918
698
676
718
687

518
578
550
534
510

518
510
616
805
860

July.

805
1,700
1,420
626
645

645
1,160
1,040
805
860

805
1,100
2,400
3,490
2,920

3,490
2,920
1,350
860
636

607
588
542
526
398

385
385
392
353
552
750

Aug.

636
478

1,480
1,560
918

698
666
518
569
510

441
.405
304
328
412

494
526
478
463
448

427
405
182
133
126

140
136
136
123
133
126

Sept.

147
159
155
224

1,480

1,350
2,000
1,220
1,040
550

502
265
229
405
316

260
216
190
178
166

178
224
281
427
366

224
170
203
178
190

NOTE. Discharge interpolated for the following days: Oct. 12, Nov. 16, Dec. 10, Jan. 14, 26, 27, Feb. 18, 
19,25, Mar. 2,4/11,23, Apr. 14,19, May 4,25, July 30, and Aug. 19.

Monthly discharge of Rappahannock River near Fredericksburg, Va., for the year
ending Sept. 30, 1921.

[Drainage area, 1,590 square miles.}

Month.

February. ......................... ...........

May...........................................

July...........................................

The year. ................................

Discharge in second-feet.

Maximum.

2,570 
6,190 
7,690 

11..600 
3,100 
2,570 
3,100 

16,800 
2,400 
3,490 
1,560 
2,000

16,800

Minimum.

502 
494 

1,480 
1,350 
1,220 
1,350 

975 
1,560 

510 
353 
123 
147

123

Mean.

834 
1,540 
2,790 
2,990 
1,800 
1,850 
1 680 
3,790 

871 
1,130 

464 
450

1,690

  Per
square 
mile.

0.525 
.969 

1.75 
1.88 
1.13 
1.16 
1.06 
2.38 
.548 
.711 
.292 
.283

1.06

Run-off in 
inches.

0.61 
1.08 
2.02 
2.17 
1.18 
1.34 
1.18 
2.74 
.61 
82 

.34 

.32

14.41
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MISCELLANEOUS MEASUREMENTS.

Miscellaneous measurements in north Atlantic slope drainage basin during the year
ending Sept. 80, 1921.

Date.

May 16

16
18 
18 
18 
18 
18 
18 
18 
19 

Sept. 14 
Apr. 22 

22 
Aug. 21 

21 
21 
22 
28 
28 
28 
28 
29 

Aug. 26 
26 
26

Stream.

Cobbosseecontee 
Stream. 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

Connecticut River. .... 
.....do.................
.....do............'.....
.....do.................
.....do.................
.....do.................
.....do.................
.....do.................
.....do..  .............
.....do.................
.....do.................
.....do.................
.....do.................

.....do.................

.....do.................

Tributary to 

.....do.................

.....do.................

.....do... ..............

.....do  ..............

.....do  ....... ......\

.....do... ..............

.....do  ..............

.....do... ..............

.....do... ..............

.....do... ..............

.....do.................

.....do.................

.....do  ..............

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
Contoocook River. . . . . 
.....do.................
.....do... ..............

Locality.

.....do.......................

.....do.......................

.....do  ....................

.....do  ....................

.....do.......................

.....do  ....................

.....do.......................

.....do  ....................
White River Junction, Vt.. . 

.....do... ....................

.....do.......................

.....do.......................

.....do.......................

.....do... ....................

.....do... ....................

.....do  ....................

.....do.......................

.....do  ....................

.....do.......................

.....do.......................

.....do  ....................

Gage 
height.

I"eel. 
(a)

W 
o)
0)

a]

'j.58 

9^2

84.88 
87.04 
86.46 
90.90 
84.73 
88.25 
85.58 
85.49 
89.35 
1.78 
1.91 
1.52

Dis 
charge.

Sec.-ft. 
249

271 
233 
235 
204 
214 
286 
277 
163 

3,940 
959 

15,300 
14,700 

272 
2,140 
1,420 

10,900 
216 

4.260 
701 
603 

6,830 
65 
75 
36

a Discharge controlled by gate openings in dam.
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Tully River, East Branch of, ne,ar Athol,

Mass .     ...._ 111-112 
Tunkhannock Creek at Dixon, Pa__. ___ 250-251 
Turners Falls Power & Electric Co., coopera 

tion by    .       __ 9 
Tuscarora Creek near Port Royal, Pa. __ 277-278

II.

Utica Gas & Electric Co., cooperation by__ 9

V. Page.

Van Buren, Maine, St. John River at____ 10-^2 
Vermont, cooperation by......        9
Vernon, Vt., Connecticut River at     290

W.

Wallenpaupack Creek at Wilsonville, Pa.. 218-219 
Wallkill River at Pellets Island Mountain,

N. Y    ...       170-172 
Wanaque River at Wanaque, N. J-.    190-195 
Wapwallopen Creek near Wapwallopen,

Pa .......... .     ... 253-254
Ware River at Gibbs Crossing, Mass    117-118 
Warren Manufacturing Co., cooperation by. 9 
Water-stage recorders, plate showing-     3 
Waterville, Maine, Kennebec River at    38-39 
Webb, N. H., South Branch of Ashuelot

River at..__............__ 101-102
Webster, N. H., Blackwater River at..   290 
Wendell Depot, Mass., Moss Brook at.... 113-114
West Brimfield.TVEass., Quabog River at.. 121-122 
West Burton, Maine, Saco River at_...... 52-53
West Canada Creek at Hinckley, N, Y   165-166 

at East Bridge, N. Y...__.......... 167-168
West Enfield, Maine, Penobscot River at... 19-20 
Westfield Little River near Westfield,

Mass      _.....____ 129-130
Westfield River at Knightvffle, Mass..   123-124 

Middle Branch of, at Goss Heights,
Mass   .        127-128

near Westfield, Mass.__.._....... 125-126
West Hartford, Vt., White River at__.... 90-92
West River at Newfane, Vt________  93-95 
West Virginia Pulp & Paper Co., coopera 

tion by...             9 
West Ware, Mass., Swift River at___  119-120 
Whippany River at Morristown, N. J.__ 178-179 
White River at West Hartford, Vt._____ 90-92 

Second Branch of, at North Randolph,
Vt.. ... .................... ... 92-93

White' River Junction, Vt., Connecticut
River at.. ___          290 

Whitneyville, Maine, Machias River at   14-16 
Wilkes-Barre, Pa., Susquehanna River at. 234-235 
Williamsburg, Pa.^ Frankstown Branch of

Juniata River at         273-274 
Williamsport, Pa., West Branch of Susque 

hanna River at__ __   260-262 
Winchendon, Mass., Millers River near  103-104 

Priest Brook near.___________ 109-110 
Sip Pond Brook near__________ 107-108 

Work, authorization of.             1 
division of.    .             9-10 
scope of.. .                1-2

Z.

Zero flow, point of, definition of.       2










